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E. E. SAVAGE 

Western Representative 

£09 Stall? Street, CHICAGO 



Founded by Ma there Curry, Il$ 3 . 

A l/ffU Jte in touch icith 'Three Centuries 

THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA 

HENRY CAREY BAIRD & CO. 

Indus trial Publishers, Booksellers amt Importers. 

810 Walnut Street. Philadelphia, Pi.. U- S. A. 

t3f“0i{r y^to and Reptsed Catalogue rtf Practical rcw-rt Scien- 
tific Books. SI pages, 3 m, {Feb. l-S, 1906 ) ; Catalogue if Chemical 
Technology and Central Chemistry, July 1, 19fW {Xtw and 
Up-lO'IHrtet; a Catalogue of Hooky on Jfetall togy, lining. 

Prospecting, -Mineralogy, Geology, Awagitiff, Attalyvti, ete- ; a 
Catalogue, of Rooks yii Steam and the Steam Engine, Machinery, 
etc.; « Catalogue of Hooks on Sanitary Science, Gins Fitting, 
Plumbing, etc.; ami our other Catalogues and Circulars, the 
vc hole covering retry branch rf Science applied to the Arts-, sent 
free and free **f postage to anyone in any part of the world i cho 
his (kidreas. 

lease Slate the Subject* In Which Interested 



The New Want Sheet Metal Worker 

Just ready, The Sheet Metal Worker's Instructor— for Zinc, 
Sheet Iron, Copier and Tin Plate WorkcraaDd others. Contains 
a wlectlonof geometrical problems, nleo practical and aliuple 
rukh Tor iLemrrlbliiK the vo rloua relief ne required in the differ- 
ent branches nf the above trade*. By Reuben H, Warn, Prac- 
tical Tin PJate Worker, With on appendix containing inmriLC- 
Ilona for Boiler MakLng, Mensuration of Surfaces and f-ollds 
Tables of t'lrcumfercncert mud \rems wf ririu-*. etc. ; anew unit 
etilfirgeil edition, with Sheet Metal Work proi-esiies. tmila, Joint*, 
solder, etc. Illustrated by platen and 97 additional engrav- 
ing. 3S3 pagt». 6 vo. 

An Illustrated CtrcU&tr sent o?> application. 

Price. by mall, free postage. to eny add mesa la 

the world. 

HENRY CAREY BAIRD k CO, 

1 MDU 8 TBIAL PUBLISH Uta, 'BOOE.aRL'L'Eftfl AKD 1 MP&BTIBB. 

810 Walnut Street, Philadelphia, Pa., U. S. A. 



SEN D FOR IT TODAY 

OUR COMPLETE CATALOGUE 

0F BOOKS 0N 

Electric Light & Power 

The latest Standard Works on the follnwiirg Subjects 

Altar nw r in# Currents si ml Alternating Chrrpnt Ma- 
chinery. 

Central Suit Iona mid Switch Ik ui rdn. 

IHutiiMiarlfs of Eleetrkal Terms, Elec trie nl DJ recto- 
ries. 

Dynamos and Motor*. 

Kleetrlsr Belta :hm 1 I io meg tic Electricity. 

Electric Li glil Hud ElfCtrlc Lighting, 

Elect rtr Hallway* uud Automobiles. 

Elcetrlful Trans mission of Energy, 

F2] pot rl d T y for A mu tan nr. 

E lee t n> Mo tell u rg y , E ieel n i-Cb cu 1 1st ry , Elect ro-I 1 ! a t- 

Element wry Test -Books on Fikelrlehy, 

History anil BlblkigmijEiy of Electricity. 

Induct inn wini Induct Ion foil*. 

Light niii? anil Lightning Lon duo tors. 

Monxitremeuta. Measuring insmimonta and Testing. 
Mlftiyllmieoim. 

Patent*. I'ii tout Law anil Invent ions, 

Pocket- Bin di*. Forniulte mid Tables ^ 

Primary mid Keermrlm y Butteries. 

Principle* mirl Theory of Electricity and Magnetism. 
Tidogrnj'di ami Tt j h 'graph Ifnlta. 

Telpphfine- 

Transformers. 

iVlrlUg Hand! molts :l tul Tallies!. 

X Hay, 

List nf Electrical Journals. 

D. VAN NOSTRAND COMPANY 

Publishers:, Importer?; and Booksellers of 

Scientific Books 

23 Murray St. new York City 



Please mention Popular Mechanics when writing to advertisers. 



JULY f IVUO 



hULLC, T IjflH MUU &fc, ■ , 



.! =V 



POPULAR MECHANICS 

160 WASHINGTON ST*, CHICAGO, U- S. A, 

M. HL WINDSOR, ; i : : : j EDITOR 



SUBSCRIPTION, $1.00 PER YEAR 

MAILED POSTAGE FULLY PREPAID TO ANY 
ADDRESS IN THE WORLD 



All subscriptions are discontinued at expiration 
Please examine the date printed on your wrapper 



PaLllihiil l,f rm'LlLIU UJMFAM 

m iii*ll ij-Hiut M-r Hi, kfoml c:*j* kl It* pdtuflea at 111. 



Eastern AdvefllsEns GfJtee, s s : : 1 1ft Nassau Si., iNcvk York 



CONTENTS 



W6LLMAN A IR 5 H I P POLAR EXPEDITION . . >1 
LIGHT^THAT BURNS IN WATER. ,7m 

'Five 7 J.Lt 



New P/Li^'irio 
CJlnss I Goers 



Lamp 
fnr i j ilfutv 



, .71.0 
7 7 i,l 1 



IL S. Will Build First Derf.Uct Dus troy or. 



i H.J 



CURIOUS STEEL BRIDGE OVER MISSISSIPPI 



lender Sea C’oaE fttcirane . „ . 


705 


1 J rn-B L 1 1 - Kind r it- AA ii-r Si nril ia* r, . . 


......... .roe 


EARTHQUAKE WRECKED STEAMBOAT. ..TUI] 


Helling a I Jot Slav**- 


TOO 


Ovati’r PlauUnc; Sji L'nesile 


TJn! 


Seine Queer UelUm 1 ^ oi Fire 




DESTRUCTION OF THE EEJTR1S WHEEL ..7 R7 


Buffet c-r AutoiHnhilctf 


707 


TA1_U STACK BUI I T WITHOUT SCAFFOLD JTS 


Restores Hurnfiil Iteennls 


, . 70S 


iSJi; L el l r for Ternnorhm Glass,.,,,... 


7lJft 


lilsiminate Dot tom of Uike 


.70S 


W hn t Is r i Locanni > E h i ■ E n gi r t e ? 


> „ . TOU 


Sand UciiL for Gasuliiit! Fires* . 
LAN DJ NG A BIG NAVAL GUN 

SoevJnl Fla i Car 


. ... ... 70:> 
Tfao 

,7 


CLEANING SAN FRANCISCO OF VAST PE-^ 


'J 1 n Pirn* e r M In f* S a n Frit n risen . ...... 


7TI 


E L EV.ATQ R S . TH AT SIDE-STEP. . . 


Til 


The Biggest Carnet 


71 ^ 


STEEL ARMOR E P“ HOTEL 


*,^.,.-*-71 i 


SLEEPING CAR WITH BERTHS 
FLOOR 


UNDER 

715 


REVOLUTIONIZE THE PACKING HOUSES. .,714 


THRILLING RESCUE AT NIAGARA 

Will .Lir>an ItuTe Pavlik 1 ?. 


FALLS. ..715 

71 If 


Te*t for ,lnH. i>l Autos iin 


Air Com pres w r»r for A rrlses, . 


TJtl 


HUGE ELhGTRSC KUTAIINtiTOWtH CHANL.lt. 

MODERN EQUIPMENT OF THE COAST 

PATROL . . . TIT 


LARGEST AMUSEMENT STRUCTURE IN 

THE WORLD - - . . - TJ D 


Rn Ib 5 Chilis W Li 1 b Ac o ty len o 




iirlck Drum Askva ^ . ... , , 


,,,m 


ALCOHOL BILL PASSES ..... 


?£o 


LiLLtfiL JfLaJ.lro[icl Ga^nlinc Motor Car. . 
Gasoline Tucr Boat 


. 


S t • -a n i I -oef i mot C h eaiDckt .......... 


..m 


Aeetvlene 1 ghl house 





INTERESTING E NGLISH COAL CONVEYOR 
MOTOR BOAT THAT T E Ft R I Ft ED NATIVES 



Motor S Birch Fa:- tor Than 
An KTverrk: Automat u; Air 



1 1 j 0] ii'iliiL- . . 
_ [ Limp? - v? snr. 



Ship Hocut (ring I'miEer 

LATEST AMERICAN 
T.LV_E. 



EN_GiIiE_QN_ EART H 



Wn ter, 

E LECTRfC 



LOCOMO* 



( ’on 1 n -] I I n ^ W I re I e s s 



Ftrt Cracker* as Fii\- Alarm 



i 

Till 

7T 
72J 
7 Si 



725 

TTtl 



REINFORCED CO NCR ET E D.A M 

Comparative* Cost of SU J; 1 1 ■ . bj r Several Motive 

1 *0 W i ■ »"ij *7 ■ 

MAKING CEMENT CISTERNS— A NEW IN- 



A FLOOO AS AN AMUSEMENT SPECTACLE..731 

increasing capacity of freight 

STEAMERS . , ........ . . 731 

LARGEST ANCHORING CABLES FOR NEW 



CUJMARD.LRS 

Severe Te.^t n>r Producer -Gas Fugiue. , 




■ ■ ■ ■ - » -■ 

..,732 


MECHANICS FOR YOUNG AMERICA— 

Direct- Connected DuvertiG lor Smoil Mo tors. 7 5.1 
Alarm Chirk in Pull IT Kurnaee Dr^ft, , * .751 


iL.nmiy KSecfrse Alarm 






Family Made Wireless t'oherers. * , . . 


- P 4 - - 


, , ,752 


c JontiY i J 3 >.[ e f or a. S mu 3 ! M ot* ft: u 




777752 


HOW TO PREPARE AND USE FUNGICIDES. .753 

HiimraHnn AYlne Car ... .754 


HOW SEEDS ARE PUT IN PACKETS 


’ - ' * 


. r ,756 


SHOP NOTES. 

To Set a Belt Shifter 






Starting Ren-ivs in tTIeannut (k.n r er 3 of 


Traps, ,733 


Wi;'f r..r h(tJneine iv.ih u 1 . 




+ , , 7311 


Adjusta hie King Fasten i me for a Iluiie,. 






Ihigpi'-I for n Ilronm 1 Ian-, lie. .......... , 






C Vi 1 'to I )’nj m f ’alTiage 


■ ■ * Lf 


.7T1 


1 ml mtloii Rnsew omd ^taia 




. . .7JU 


1 1 1 iw lo Sheri I V\"Ire in :i 1 ..it hi 1 . . . .... .71.4 


A New Method of Turbine Control..... 




. . .73& 


Hanger fur Blueurints 






l’lirrtljing l.o n 1 00 - Ft . Kle v.itin m 




..,735 


TienulEt^ nn ■OtFCau Spout 






A New Way to Rend Tube* ........ 


i # 


, . .73« 


To Ues'laee ft Broken Ceding 




. . .736 


furling a Fv7-yw7Ty \I : UHoul a MaoSiliie 




. . TTT 


To Keep Plaster of Paris from PTardenlng 
Unlekly . ■ . , 73-7 


How to Make u Small Split JVillev 




i . ,737 


Problem hi Arraugintr /ulleva 


, , ,. , , 


. . . 73S 


A A l ci c h 3 n I y,t "fi Ta no i 1 Gauge 


T T If ■ T 


, . .73S 


Snjirnir t in.g Long Junes of Pipe......... 


, , a , , 


. . .ru 


Tn Cut J mllri. Kuhher . . . 






Coring a Hob in a Ceiling. . ♦ . * 




,. iff 


T-Square AttavlUoTi^n t 


. . . . -i 


,731* 


Chalk Sri the I rShn&i ♦,,* 




+ . 1 7H!> 


Basllv Mob.: Trummol PutniH 


..... 


. . .TTl 


Kink for Tetagnmli Line 


, 4 j ri n' 


,,.73^ 


I.aying ei lurerui'm Fit'll' . 


. . . . . 


, . 7TB 


Co rii ent Jilnck s Ct ired By 5? t on m , 




: : . Ti'fi 


Sojowd'nvr -r TliTf TToTTIs n.io Screws, . . « 




...TB 


Reel no for Marine Glue + , B . . r . » 




. , .741 


Ilnw tn IVI ikv [i ruiilnir Shear 


„ . . , , 


V . .TH 


C . i m I.H r i a t 1 1 « 3 T el egra pT t find Tr 1 e i>h on c I A iu ■ , 


,. + 7H 


Itoviee for IT m dug Do.ng Stoek. 




. 777 TS 


Ajiyii Mado of SUel I&iH* * 






Snnnortlng Poles in Swampy Grmm -1 


n + » P -• 


, ,,742 


To Cut Hard Ruldier 






Kl ehing otl Brass er Steel 






invBer for Heating < 7 Joe Stzlng 






Row to jSTnko mi Adjustable- Drawing P 


i 1 J if'. 


. ..743 


Kya.rnJning Prints While Iievelnphig .. . . 4 


i i ■ t p 


,..743 


The Slide Rule a Complete Wliv Table . 




- i-iD.4 


A New Method of RaT unetng Kir-iim-s . 


* P ■ » 1 


, . .745 


Cure, ill" Woo- leu I hm 




..,745 


Sim nlo Kleetrir .1 l^a ter , . . ....... . + 


, . . . B 


. . .745 



] r O W t n 
n..iii 



Make an Invisible? Patch in Tr&einjr 



I ' - f ■ f 1 1 1 D r- v i i.- f for 3 la king Sy rn met Heal I X : : si gin 
nil Finish for wwnl 



'AH 



E "nr to hie n^nfii'E'P for Burning Brush. 
'Key ■ ft en t i r g With the JV rl IE P re ss . . 
A Gill** 1 10] lO 



71ft 

IB 



I ft 
IT 



Ho w to Make t L_Sma 1L .G asinine Burner . 



.141 



[i 1 



Tigh I enlng 1 iris tj e s _in Pa i n t I Turb os , . . . , 7 1 7 
Floy to Mali o n Slight Pen d ' in uira^ Ti ne., . . ,74 S 
H l i-7 n R nlln r ’>■] nil' oT K Ti u J i b n Duller, . . .. . . 



Oiler for Wnrfcben eh 1 T se . 



Finding Short Circuits 



J7LS 

All 



flow to Make Qnarter-Routid Molding. 77 



IAS 



,.m 



Tiling Condenser 
■ crustn f Inn 



Water Pipes for Animal I]i- 



113 



T o Redm* F the F» L re. - of n 1 1 1 1 1 - in Ti'm i nr S l eti_.i.tft 



A Ded-Tnhh- IVLule from Pipe PHUhek, 



,7W 



j'j'ir C Teniimg PHI Hra^s. 

nmts oh Ln ] he "T TnrR 

Renew in 

Th X e one 






-i 




arc accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools* 



THE U 9 * STARRETT CO., ATHOL, MASS., U. S, A, 

, — — - — 



mtndoD Popular battle* wb?D wHtknfc AdT«rtLurt, 





THE STORY OF KORNIT 

THE EARNING POWER OF MONEY 

In a recent article in "Success,” Henry Clews says; ".Money represents the 
efforts of man." If one has a million dollars he can, for a day, control a force 
equal to a million men. Every dollar one saves gives him practical control of the 
services of one man for one day. The man who has the ability and strength to 
save money can make these moneys work for him as if they were men. The 
question is, HOW and WHERE can it be used to the greatest advantage? If you 
invest it at small rate of interest, you simply give someone else the opportunity 
of making your money earn money for THEM; if you spend it, all possibility of 
making it work for you is lost. 

One hundred dollars invested at I S per cent, interest will earn in a year as 
much as sixteen men working for you one day. It is, however, possible to make 
one hundred dollars do the work of ten, fifty or even one hundred men; it depends 
on how and WHERE you invest it. 

Every man is desirous of securing for himself a competency which will enable 
him to enjoy the fruits of his labor at as early a period in his life as possible. 
This is a problem, however, which is becoming more difficult and more complex 
each year* 

Consider these facts seriously, and decide if it is not wise to invest at once in 
THE KORNIT MANUFACTURING COMPANY, and draw' a handsome yearly in - 
come from its enormous earnings. 




A FINANCIAL OPPORTUNITY 



By President CHARLES E. ELLIS 
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OltN I T was invent- 
ed by .In El ANN GUS- 
tav B I Erich, n subject of 
the Uzar of Russia, resid- 
ing at Metikenhnf, near 
Lievenhof, Rubmei, and is 
a llo mogf 1 n vu 1 1 s 11 or n o r 
Hoof substance. Knruit 

_ iis produced bv grinding 

Pres. Charles E. Ellis boni an(1 him f shavings 

and waste into el palpable powder and than 
pressing under heavy hydraulic pressure with 
brat into a homogeneous slab, This si ah pro- 
duces a substance which can be sawed or 
turned, the same as ordinary wood. It is of 
a beautiful black constat eacy and Is Ex* 
TKEMftLY VALUABLE iiS Jl XllN-< OND-L'CTOiR FOR 

Electrical Sui’Plies, It h a matter of record 
that the electro n I imUwtry in this country At 
This Time Does Not Have a satisfactory 
material for heavy or high insulating purposes* 
A slab of Korn it one inch thick was tested in 
Trenton, New Jersey, by the Imperial Porte - 
I a i ti W< >t ks and was Fou n d to Have K esi step 
rifijion Volts of Electricity, It may be inter* 
esting to note here that the heaviest voltage 
which is transmitted in rites country is between 
Niagara, Buffalo and Lurk port, New York. 



The voltage transmitted by this company is 
between 40,00(1 and volts. Konit is 

equally as good as a non-conductor fur electri- 
cal purposes and supplies us is hard rubber. 

The average price of hard vulcanized rubber 
for electrical purposes is to-day considerably 
over rune dollar per pound — at the present writ- 
ing something like $L25 per pun ml, 

Kohn it can re sold at Twenty -five Cents 
per Pound, and an enormous profit can be 
made at Ibis price, so that it Pax Easily be 
Seen that where Korn it is Equally as Good, 
and as a Matter of Fact, in many instances, 
a Better nun-conductor than hard rubber, it 
can compete, in every Cftse where it can be used, 
with groin mi cress oil account of its price. For 
electrical panel boards, switchboards, fuse 
boxes, eiilmiiH, etc,, I here are other mater iata 
used, siud] as vulcanized paper fibre, slate, mar- 
ble, etc. A piece of vulcanized paper fibre* 
3x4x1 Inch* in hits of lJKH’b brings ilO cents 
per piece, A piece of Korn it of the Same 
Dimensions could be sold with the Enormous 
Profit of over 10(1 per cent, at ten cents. 
The absorptive qualities nf lvorn it render it 
such that it \s far Preferable to that of vul- 
canized fibre. It will not maintain a flame. 
O fall t h e rn a tv r i a Is trh i eh a r e no vv in t li e e lee- 



trical market for supplies and insulators there 
is, as iv ts have stated above, none that are sat’ 
isfaetory. Ivoniit ill till this place* Ita ten- 
sile strength per square inch averages from 
1,358 puumls to 1,811 pounds, which the reader 
can readily see Is More Than Satisfactory, 
This test was made by a well known electrical 
engineer; who is now acting in that capacity 
for the United States Government, with a 
Standard Ri elite Tiros, testing machine. 

Waste horn and whole hoofs are being sold 
by the toil to-day principally only for fertiliz- 
ing purposes. There is one town alone, Leo- 
minster, Maas., where they have Em average of 
eight tons of horn shavings every day. These 
waste horn shavings are now only being sold 
for fertilizing material. These eight tong of 
horn shavings manufactured into Korn it and 
sold for electrical purposes would easily bring 
$3,000, At this price it would be selling for 
less than one -fifth of what hard rubber would 
cost, and about nue-hslf whiit other compete 
live materials would sell for, even though they 
would not be us satisfactory as Korn it, 

Korn it has been in use in Russia about four 
years* In Riga, Russia, which is the largest 
seaport town of Eastern Russia, the Electrical 
Unions there are using Kornit with the greatest 
satisfaction,, finding it preferable to any other 
insulating material. 

The expense of manufacturing Kornit from 
the horn shavings not large, as the patentee, 
Mr. Bierieh, has invented an economical and 
satisfactory process which produces an article 
that, in the near future, will be used in the 
construct Ion of almost every building in this 
country. 

Besides electrical insulators, Kornit can be 
used for the manufacturing of furniture, but- 
tons, door handles, umbrella, canc, knife ami 
fork handles, brush and sword handles, revol- 
ver handles, mirror backs, picture frames, toilet 
accessories, such ft!? fancy glove boxes, jewel 
crises, glove stretchers, shoe lifts, etc.; office 
utensils, such as paper-knife and pen holders, 
ink stands, pen racks ; medical instruments, 
such sa syringes, ear trumpets, etc*, etc. ; 
pieces for games, such as draughts, chessmen, 
dominoes, checkers, counters, chips, cribbnge 
boards, etc.; telephone ear pieces, stands, etc.; 
piano keys, typewriter key*, adding machine 
and cash register keys, tea trays, ash trays, 
scoops*, mustard and other spoons, salad sets, 
cigar and cigarette cases, cigar and cigarette 
holders, match boxes, and hundreds of other 
useful and nninmental articles, alt at a large 
am] remunerative profit, 

The Great Demand for Kornit in 
this Country 

T HERE is one manufacturer alone here in 
New York that uses fi 0,000 square feet of 
insulating material for panel boards every year. 
He is now using slate and marble, but It is 
Not Satisfactory, for the reason that in bor- 
ing nind transportation It Breaks SO Easily. 
Kornit Will Answer the Purpose op Manu- 
facturing Panel Boards Very Much More 



Satisfactorily* On fi0,00fl square feet of Kot- 
nit there would be a net profit of ever $30,000 
or 50 cents for every square foot used* ThIS 
One Example is cited to show yon The Enor- 
mous PROFITS which can be made. There are 
a great many other panel and switchboard man- 
ufacturers in this country. You may lie inter- 
ested to know that ft panel board is a small 
switchboard. There is one or more on every 
floor of ail large buildings where electricity is 
used. They each have a number of switches 
mounted on them, go that those in charge can 
turn certain lights on or off, and by these 
panel boards all the electrical power in the 
building is controlled. They must be of a reli- 
able non- conducting material. Kornit can be 
used for this purpose almost exclusively* The 
largest electrical manufacturing concerns in 
Riga, Russia, Are Using Kornit Only for 
This Purpose, after having tried all other so- 
called non-conducting compositions. The elec- 
trical trades alone can consume a great many 
tons of Kornit every day in the year. If only 
two tans of Kornit are manufactured and sold 
every working day in the year IT Will En- 
able the Kornit Manufacturing Company 
to Pay Pi per cent Dividends Every Year, 
Of course, if four tuna a day nro sold the divi- 
dends would be 32 per cent per year. This is 
not Improbable, An Expert Electrical En- 
gineer who holds one of the most responsible 
positions here la New York City made the 
statement, after thoroughly examining and test- 
ing Kornit for electrical purposes, that in his 
most conservative estimation there can be ten 
tons of manufactured Kornit sold every work- 
ing day in the first year. Thi* would mean 
that the Kornit Manufacturing Company 
would pay a dividend out of its earnings the 
first year of over seventy -five per cent (75%)* 
This is probably more than will be paid the 
first year, but there certainly seems to be a 
good prospect qf paying a large dividend the 
first year. 

There Will Be Suck an Enormous De- 
mand for Kornit after it Becomes Intro- 
duced THAT, FROM YEAR TO YEAR, THE Drvi- 

DENDS Earned Will Become Larger and 
Larger. This is the Best Opportunity to 
Make an Investment That You Have Ever 
Had* 

It is a well-known fact that The Most Le- 
gitimate and Profitable way to Make Money 
is by manufacturing some product that is 
1 f N ecessary i * and One that Can Be Fully 
Controlled so that nobody else can manufac- 
ture the same article. Look at Sugar (which 
is protected by a high tariff) ; at Standard Oil, 
the Telephone, the Telegraph, and we might go 
on and enumerate many more monopolies* 
They are the Bio Money Makers of To-Day* 
Kornit Cannot be Manufactured by Any- 
body in tie is Country Except Ourselves or 
Our Agents* Wo own all the patents issued 
by the United States Government to the in- 
ventor. Mr* Johann Gustav Bierich, in Rus- 
sia. These patents Have been Bought from 
Mr. Rieridi and are Duly Transferred to 
the K oh nit Manufacturing Company and 
the same is Duly Recorded in tub Patent 
Office of the United States. 
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We Have a Fine Factory 
Complete in Every Detail 

117 K have a tine factory in Newark, X, J, 

(Belleville Station), in u mast ex- 
cellent locution, handy to the ears and also to 
t lie slu piling. Our factory is entirely completed 
ami we ure muniifiieturing Kornit* 

This is one of the important epochs in w >y 



life, and, I firmly believe, in the history of 
the manufacturing business in this eon n try* 
.\Ik. Kurt r 1 1 k it Hit. the soil <if tln> inventor, 



/ /' i/rt k will t -art f it I ly I ‘t tit t on r . . ■ 
l/o itt' mind and pick inti twenty of 
Hit } ua alt hit st people if on pi estuittily 
know you wilt find in each rust that 
it is ie fact that years nan each o* r 
of these perso na t or their tint'* stars, 
team id haw to make a tittle hook y 
do a whole tot of work, and that now 
they and their children reap tin bene- 
fit in u golden harvest. 

I'flw can da the same. Only yon 
must make a beginning, Here is a 
Financial Opportunity* Take ad 
a auto \Q€ of it nrur — -wot to-morrow, 
but riy hi now, to-day * 1 'oh are not!.- 
i up money. Why wot in rest a I it fie 
and later on reap the he unfit? If in 
the wise thing to do, and tie wise 
and thoughtful pcoph who art doing 
it ore the ones that live in }itse. 



who is u graduate of Freiburg University, 
tiEitiMANY, arrived here from Russia on the 
12 th of lust month to take full charge of the 
scientific conducting of our factory. Mr. Kurt 
Bilriuh spent two years in his father's tae- 
bo v at M EX KEN HOF, RUSSIA, and six months 
:it the workshops in Riga* Rusxia, mastering 
every minute dclnil of tin- nmmi fort tiring ami 
working departments. Mr. Tlitimrtf, dR*. lias 
been 0111 ployed for six mouths recently in sun 
perinfruding the erection i>f a Korn it factory 



for the TCnglisli company :n .Stoke N'owington, 
X* London, A' EiiCLl HE BROUGHT TO COMPLB* 
TI OX IN THE MU ST S A Tl S t v i "J 'Of l V M A A A Ell. M K. 
IliEitK ii, -In., a ill Iium- full I’imrge of the Koh- 
NtT UAOVUIY IX TINE COUNTRY, KoilNIT WILL 
Ql U KLY BECOME A WELL-KNOWN AND L’NIVEH- 
s.\LLLY TEED ARTICLE IN THE ELECTRICAL AND 
n'Ll jJ'j; TRADES OF THIS COUNTRY, EARNING AND 
LEAVING LARGE AND SATISFACTORY DIVIDENDS 

each and every six months. A few shares 
1 htained mow may Iw the foundation for a for- 
I :mc or flic much desired income for support 
in the unknown years that are to come. We 
leave it to you if it would not seem good 
judgment to take immediate advantage of this 
opport unity. Anyway, please write me at once 
and let me know just what you will do. If 
it is not possible for you to take shares nmv, 
write and tell me how many you would like 
and how soon it will he convenient for you to 
do so, provided I will reserve them fur you. 
As soon as E receive your letter I will answer 
ii with A PERSON A I. LETTER AND WILL ARRANGE 
MATTERS AS YOU WISH TO THE BEST OF MY 
ABILITY. 

REM F\M BLR, 1 Have A great ataxy thou- 
sand DOLLARS INVESTED IN THE KORNIT MANU- 
FACTURING i OMPANV. a lid tllP lmiUltP > T Oll hliY 
a share or more in this f’nmjuiny we become 
Copartners as CO- shareholders. It is for 




QUA KQRNIT FACTORY PREMISES, HEW ARK, H, J, (BELLEVILLE STATION} 



ms 



our mutual benefit to watch and guard each 
other's interests- I will be grateful if you 
will write me TODAY, so that I in ay know 
just what you will do. 

I know you will agree with me that you have 
never had presented to your notice a better 
opi»ort unity to make an investment where such 
large profits can be made, because of the ex- 
elusiveness of control and the great demand 
and the low cost of raw materia 3 1 which is now 
almost practically thrown away. Join me in 
this investment, and 1 assure you it ts my 
sincere belief that in the future you will nay 
“That is the day I made the most sutwasf ui 
move in my whole life. M 

MY OFFER TO YOU 
TO-DAY 

(N p TIE Korn it Manufacturing Company in 

incorporated under the laws of New Jer- 
sey and is capitalized with 50,000 fully paid 
NOn -assessable shares at $10 each. It is my 
intention to sell a limited number only of 
these shares lit the pur value of $10 each. 
Ten Dollars will buy one share. Twenty 
Dollars will but two sharks, Fifty Dol- 
lars WILL BUY FIVE. SHARES, OxE HUNDRED 
Dollars will buy ten shares. One Thou- 
sand Dollars, one hundred shares, and so 
ON, After you have bought our or mure shares 
in The Koitxif Manufacturing Company 
you may feel as I do, that you have placed 
vonr aaviagg where; they will draw ufigu- 

LAH and SATISFACTORY LARGE DIVIDENDS. The 

price of K or nit shares will advance to at least 
twelve dollars per share in the near future. 

1 SHOULD NUT BE A SIT SURPRISED if tlie*e 

shares paid dividends as high as one hundred 
per cent, in the not far distant future. Con- 
sequently, a few dollars invested now in the 
shares of the Kormt Manufai tubing Com- 
pany will enable you in the future to draw 
n regular income from the large profits of 
the Company as they are earned. The DIVI- 
DENDS will lie paid semi- a mm ally, every six 
months, the first of May and November of 
each year. This is one of the best oppor- 
tunities you will ever have presented to 
you in your whole life-time. 1 Have In- 
vested a Great Many Thousand Dollars in 
the Korn it Manufacturing Company, and 
I Feel Hurl It Is One of the Best Invest- 
ments I Rave Ever Made. [ can truth- 
fully nay to you that 1 fully believe that 
you will be more than pleased with your in- 
vestment and that you will never he sorry. 
KEMFMHETt, that you here have an opportu- 
nity to become interested in a largo industrial 
manufacturing concern in a mi far hiring a prod- 
uct, with an exclusive monopoly, which has 
Never before been manufactured or sold hi 
tli id country* 



Remember* that it is by no means an ex- 
periment, a a it Has Been SUCCESSFULLY man- 
ufactured AND SOLD FOR 0VEH FOUR TEARS IN 
Russia at a large PROFIT, and the manufac- 
turer and inventor recently wrote that the de- 
mand IS INCREASING EVERY DAY, beyond the 
cu| iadty of their manufacturing facilities* 

Now in the time for you to take advantage 
of this magnificent opportunity to make an 
investment in these shares,. I earnestly re- 
lieve ihat in a few years these shares will 
HE WORTH FROM FIFTY TO ONE HUNDRED DOL- 
LARS each, OIL 111 - count of THE LARGE DIVIDENDS 
which the company will earn and regularly pay 
each and every six months. It is a well known 
fact that shares that pay fifty (50) to one 
hundred (100) per cent dividends will readily 
sell in the open market for $5U to $100. The 
Outlook foe The Korn it Manufacturing 
Company in such that it seems impossible for 
ttu 1 earnings to fall far short of these figures. 
If the company only makes and sells two tons 
of Kornit a day for the first year, and made 
n profit of only two hundred dollars per ton, 
it would mean a profit of over sixteen per cent 
(10%) the first year. If this business were 
doubled the second year, of course the earning 
capacity would double* and the dividends would 
be over thirty -two per cent Promi- 

nent and well known Electrical Engineers as- 
sure me that this product cannot help and la 
bound to make enormous profits* I would 
recommend that you send for as many shores 
as you may wish at once. You* in my conser- 
vative opinion, can safely count on the large 
earning capacity of these shares. 1 will at- 
once write you a personal letter with full in- 
formation, and send you our illustrated book, 
Financial Opportunity.” containing n 
score of photographs of the Kojin it industry 
taken in Russia* 

Please Jet use hear from you. 

Yours very truly, 

CHARLES E. ELLIS 

PRESIDENT 

717 B Tempi* Court, NEW YORK CITY 

| Mr. Ellis, besides being President of this 
Company, is also President of two other large 
and successful companies, owning shares the re- 
in valued conservatively at over $250,000, Mr, 
EIJis has other investments in New York City 
red estate, bonds, stocks and mortages to 
the amount of many more hundreds of thou- 
sands of dollars. Any bank or mercantile 
ii gen cy will tell you his guarantee is as good an 
gold. This is a successful man who wishes 
you for a Co partner as a Shareholder and 
Dividend Receiver iu fit is company. Remem- 
ber, you will do business personal] y with Mr. 
Ellis in this matter*] 
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Declaration 

of Independence 

Everybody knows what the stroke of a pen did for this great nation. 

Do you realize what the stroke of a pen or pencil will do for you 7 
T/ir Coupon shoun heteip is the Wage Earners ' Declaration of Independence* 
Signed as directed it opens the way to free^ 
doni from overwork and underpay. Because the 
welfare of those who sign it becomes of interest 
to the International Correspondence Schools ; 
that great institution founded and maintained for 
the benefit of workers who would otherwise spend 
a life time struggling in poorly paid positions. 

The sig Fling of this coupon costs nothing, it 
simply gives the I. C. S„ an opportunity to 
demonstrate how you may qualify for promotion 
in your present line of work or for a better salary 
in a more congenial occupation. 

Is it possible that there is a small salaried man 
anywhere, so lacking in the desire for success, as to 
pass this offer made by an institution of world' 
wide standing, the records of which show the 
the names and addresses of thousands — men who 
have been made independent by this easy method. 

Sign your Declaration ol Inde- 
pendence and mail |l to-day* 



tniBrnational Correspondence Schools 

Bax WI2 , SCRANTON, PA, 

PlnLi? i*3i|i]iun, without Eu.rU.n-r phliKntlon on 
my part, liyw \ ijfln qualify for a Inr^r Hilary an 
the tMjfiltloi] K-ftarv wlileii I have mantstl X 
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WELLMAN AIRSHIP EXPEDITION 

Preparations Now Eyeing Completed at Haite's Island 
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Mcncruf View of Wellman Airship 



The members of the Wellman airship ex- 
pedition to the North Pole are now busily 
engaged Iti the final preparations at Dane's 
Island, This island is in the Arctic ocean 
about tJrtO miles northwest of Cape North, 
Lapland, and the same distance from the 
North Pole. Here, hundreds of miles from 
human habitation, a huge hall 20t> ft. long, 
75 ft. broad and 85 ft, high has been erected. 
The building has a canvas cover and seems 
too frail a structure to cope with the ex- 
treme rigors of the clime, but if its pres- 
ence there seems anomalous even more so 
appears an evidence of man s highest scien- 
tial e development — a wireless telegraph sta- 
tion.' From this same spot a fevy years ago 



courageous AndnA with little save a mar- 
velous prescience of things to come to back 
him, set out on his ill-fated balloon voyage 
to the Pole — never to return; and tilting, in- 
deed, it is that this spot should have been 
chosen as the base of the Wellman- Record- 
Herald Expedition to the Pole — this time 
with a steerable airship thoroughly tested 
before the final dash in the atmosphere 
through which it must sail, and provided 
with all the accoutrements of modern times 
that will tend to make the project a sue* 
cess. 

The huge hall was shipped in sections 
from Tromsti, Norway, on June 5 of the 
present year. Arrived at its destination the 
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framework was bolted together and over it 
stretched the canvas skin; in this building 
the bis envelope will be inflated. The plan 
of procedure of the expedition is best told 
in the words of Mr. Wellman himself, who 
in an interview with the editor of the Illus- 
trated London News, said: 

"The airship Itself will leave Tromeo on 
June 25. It is a very Gargantua of air- 
ships. and requires 224,000 cubic feet of 
hydrogen, to make which we take 100 tons 



The generator is in the engine-room, belted 
on to the motors, and the aerial or wire is 
unrolled and suspended hanging down per- 
haps nfty yards when we wish to send a 
message, 

+L We expect the period of the whole trip by 
airship to be under twelve days, but if 
necessary It can be kept in the air as long 
as twenty days, because the loss of ascen- 
sional force should not he more than 200 
lb. per day, through leakage of gas, while the 




Details of Machinery and Cabin 



of sulphuric acid and t>5 tons of iron shav- 
ings, all carefully selected and cleaned, 
Alexander Livventaal. the experienced en- 
gineer, who was associated with Count Zep- 
pelin, and who is on leave from the Ad- 
miralty, will superintend the Inflation* and 
is now constructing the gas-apparatus. The 
month of July will be spent in inflation and 
trials, and if all goes well we shall start for 
the Pole this year; but we are determined 
not to start till we are satisfied of the per- 
fect efficiency of all our apparatus. The 
expedition is designed for a three years' 
campaign. If we do not succeed the first, 
year, we shall return and reconstruct the air- 
ship for a second year; and if we don't win 
in the second year and still live, we shall 
try again the third year. 

"If we succeed in reaching the Pole, it 
makes relatively small difference to us what 
course we take on our return, as we have 
full data with us as to all land round the 
circle, 

"At Hammer test, Norway, in touch with 
the Atlantic cable, will be our wireless sta- 
tion No. 1. Station No, 2 will be at the 
expedition headquarters on Dane's Island* 
and station No* 2 will be on the airship. 



load will be lightening all the time by the 
consumption of gasoline in the motors, not 
counting provisions eaten* and so forth. 
The airship, which Monsieur Godard has 
been making for me, is constructed to carry 
the car of steel, motors totaling 80 lip., 
motor-sledges* five men, food for seventy- 
five days* Instruments, tools* repair-ma- 
terials, lubricating oils, and 5,500 lbs. of 
gasoline. The pressure of the gas varies in 
the different “zones," and the envelope la 
made in different degrees of tensile strength 
to correspond, but is everywhere constructed 
to stand a strain six times the maximum 
pressure possible. 

"It is vitally Important that the rigidity 
and integrity of the form of the balloon 
should be constantly maintained* No means 
has as yet been found of making, with 
fabrics* an absolutely gas-tight reservoir, 
but the number of rubber coatings in the 
envelope of our balloon will reduce the es- 
cape to a minimum. Cold, however, con- 
tracts the gas, and on all accounts it is 
necessary to arrange for strict preservation 
of full pressure. This is done by a separate 
5-hp. motor carried to compress air and 
throw it up into the ball on e t — the lower 
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SJeiglts for Use in August 



pari of the ha 1 toon, separated interiorly by 
a thin envelope, through which gas perco- 
lates, maintaining the pressure. Tho ear 
is a strong frame of steel tubing, and the 
central section, comprising engine-room and 
living-room, is enclosed by walls and roof 
of fireproof fabric* 

"After elaborate studies of Arctic winds 
I decided to construct my screws and mo- 
tors, not for high speed against extreme 
winds, but for moderate speed against about 
eleven-twelfths of all the winds we should 
expect. We carry two motors and two pro- 
pellers. and reserve parts for the larger 
screw. With unfavorable winds of high ve- 
locity we shall stop the motors and throw' 
out upon the ice over which we are sailing 
a drag-anchor or 'retarder/ the action of 
which will largely neutralize the force of 
an adverse wind in taking ns out. of our 
course. The full value of favorable winds 
is on the credit side of our log, while only 
a part of the value of the unfavorable 
winds has to be put on the debit side. At 
first 1 had thought to anchor firmly to tho 
ice by grappling-irons and steal cables, but 
condemned this because of the enormous in- 
crease of strength that would have been 
demanded in every part of the tackle to 
ride out, a storm firmly tethered to the 
ground* With our retarder against a wind 
of ten or twelve miles per hour we shall 
remain approximately stationary in the air, 
perhaps drifting half a mile or a mile an 
hour, Shu aid the wind rise to thirty miles 
per hour against us, the driftage should be 
about eighteen miles per hour* but In no 
case would we incur risks of breakage of our 
apparatus, as without firm anchorage the 
maximum strain provided for can never be 
exceeded, 

“One of the chief problems is how to 
maintain the vertical equilibrium of the 
airship — avoidance of pitching up and 
down, and of wing overweighted by accu- 
mulations of snow, frost* or moisture* We 



want to keep our airship at a fairly even 
sailing-height of from two to four hundred 
feet above the ice* and we are hoping to 
do this by a system of counterbalancing 
weights in the employment of a guide-' n 
J equilebreur/" The usual guide-rope is 
simply a line of cordage or metal trailing 
over the ground. When the balloon rises, 
more of the weight of the rope is lifted into 
the air and put upon the apparatus, check- 
ing the upward movement, and when it 
descends weight is removed, and the descent 
is checked, A variation of this principle is 
what we are employing. In our guide-rope 
and its accessories there will he a total of 
about 1,200 lbs, in weight, and it is con- 
structed to operate equally welt on water 
or on ice, for we shall probably have a belt 
of open water in July and August, between 
our headquarters and the pack-ice covering 
the Arctic ocean to the northward. At the 
lower end of out’ equilebreur we have four 
steel cylinders, ten or fifteen feet apart, 
the stool cable passing through the center 
of each. Outside each has six wooden run- 
ners attached* and they are filled with 
gasoline as a reserve for the motors. They 
are buoyant and cannot sink. The two 
cables of the retarder and the guide-rope 
e quite breur are carried in the steel boat 
which is slung beneath the car. It is the 
lightest and strongest boar ever built* it 
is ft. long, carries over a ton at proper 
loading, and is n on-caps izable and non- 
linkable* Upon the deck of the car are 
two motor- si edges.” 
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SIGNAL LIGHT THAT BURNS IN 
WATER 



A marine torch, or signal light, that 
bursts into a brilliant flame the instant it 
touches water, is a recent invention. These 




light Attached to a Lite buoy 

signal lights can be used in many ways. 
One method is to attach one to a life buoy; 
the moment the life preserver strikes the 
water the light gives out a bright flame, 
showing its location not only to the person 
overboard, but marking the spot for the 
crew, who put back in a small boat. As the 
average passenger steamer cannot be stopped 
in much less than a mile when under full 
headway, the importance of the light in find- 
ing the spot is evident. The signal bums 
with 300 candlepower for a full hour. These 
lights are already in use in the American 
navy* 

Another type is the projectile which is 
fired from a gun and will carry as far as an 
ordinary shell will go. These lights can be 



WALLS OF WATER FOR FIRE PRO- 
TECTION 



Among the many unusual methods for 
preventing a repetition of the San Fran- 
cisco conflagration which have been sub- 
mitted to the reconstruction committee of- 
that city is the following: 

The plan contemplates the erection every 
200 ft. in the business district of stand- 
pipes connected to big water mains, which 
run to a high pressure pumping station. 
These standpipes are telescopic and in three 
lengths of 34 ft. each, each 10 in., S in. and 
in. diameter respectively, tapering toward 
the top, A hand valve at the base admits 
the water to the standpipe which immedi- 
ately extends to its full height of 100 ft. 
At the top are several nozzles which direct 
the water in all directions. A pressure of 
100 lbs. at the top is contemplated, which 
would throw water ISO ft. into the air and 
cover a base radius of 250 ft, The water 
from one stand would thus meet the water 
from the nearest other stands. The fire 
department has the subject under consid- 
eration 

• ♦ » 

NEW ELECTRIC LAMP 



Dr. linns Knzel, Vienna, claims to have 
discovered a new method of making the fila- 
ment for incandescent electric lamps, which 
will bum for 3,500 hours, and give a strong 
light to the end. The filament is said to be 
made from common and cheap metals and 
metal oids colloids in a plastic mass which 
can be handled like clay and which when 
dry becomes hard as stone. Out of this 
mass very thin wire threads are formed, 

■ - 4 — *--4 — 

GLASS FLOORS FOR SAFETY 



Glass floors around electrical switchboards 
are recommended for safety by an English 
expert. Several fatal accidents have oc- 
curred on account of the operator coming in 
contact with exposed parts charged with 
current while standing on the iron or wood 




Llftht far Firing iram o Gun 



set to burn as they leave the gun, or not grating commonly used In the platform, 

until they strike the water, where they will Many English plants are now putting in the 

float and burn from one to two hours. glass floors, 
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U. S. WILL BUILD FIRST DERELICT 
DESTROYER 



The greatest danger that attends naviga- 
tion on the high seas is from derelict*. 
These submerged hulks, weighing thousands 
of tons often, are scarcely discernible by 
day, while at night it is practically impos- 
sible to pick them up even with a powerful 
searchlight. 

For years navigators have urged upon 
the leading maritime nations to undertake 



CURIOUS SPIRAL BRIDGE OVER MIS- 
SISSIPPI RIVER 



One of the most remarkable bridges to be 
found anywhere across the Mississippi river 
is at Hastings, Minn, In order to avoid the 
expense of operating a draw the bridge wus 
Built with a clearance which permits the 
steamboats to pass below, The approach 
from the east shore was then constructed in 
the form of a spiral to avoid the long drive 
which otherwise would have been necessary. 




Steamboat;; Can Pass Linder This JVEi.$siS4lppJ Bridge 



Hioto bf II. W. Urnaiby 



the destruction of these? wrecks, hut it has 
remained for this country to take any ac- 
tion. A derelict destroyer is now being 
built at a cost of $250,000, which will be 
in charge of the Revenue Cutter service. 
With wireless telegraph to report a wreck, 
it will now be possible to locate and destroy 
it. Dynamite will be used to blow the old 
hulls to fragments, a specially trained crew 
of dynamite experts being detailed for this 
work. Other countries will doubtless now 
take similar action. Seamen declare that 
the derelict Is the explanation of many of 
the mysterious disappearances of ships 
which have never been heard from after 
Leaving port. 



UNDER SEA COAL STORAGE 



Xea w two years ago this magazine de- 
scribed an experiment of the English navy 
in storing coal under water. In the trop- 
ical coaling Stations the deterioration of 
coal stored in the open air is very great, 
as the heat exhausts the coat, Tests have 
now been made of the submerged coal, and 
indicate that it may be preserved under 
water for a great length of time; perhaps 
indefinitely. The chief difficulty is that it 
must first be dried before burning, or even 
loading into ships, as the moisture produces 
spontaneous combustion. Drying large quan- 
tities in the open air is not feasible. 
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PORTABLE ELECTRIC WATER 
STERILIZER 



The sterilization of water by means of 
ozone generated by high-tension electrical 
discharges was described In our August, 
1905, number, A German company has em- 
bodied the principle in several forms of ap- 
paratus — most 
n o t a b 1 e T the 
portable outfit 
for supplying 
armies on the 
Reid with ster- 
ilized drill king 
water. Two of 
These outfits 
were used by the Russians in Manchuria. 

The apparatus is mounted on two wag- 
ons, says the Electrical Review. London, 
one carrying all the moving machinery and 
the other the sterilizing outfit. The ma- 
chinery wagon contains a gasoline motor, 
such as is used in automobile propulsion ; 
an alternator with small exciter-dynamo on 
the same shaft, supplying low-tension cur- 
rent to the transformer; a small centrifu- 
gal pump, driven by belting from the dy- 
namo shaft, by which the unsterilized water 
is pumped up to the tower through coarse 
filters; a small blower or fan which gently 
impels the air through a calcium chloride 
filter (on the machinery wagon) and thence 
through the ozonizers to the tower, which it 
enters at the base. 



Tho " b*u no-walk o-rfdeo-driveo universal 
telephone.' or words to that effect" is what 
the Electrical Review calls the extraordi- 
nary device which eastern inventors claim 
to have made, it is a telephone instrument 
which enables any person when riding, 
walking or moving about in any way what- 
ever, to put himself in communication with 
any telephone system, 

— » » ♦ 

EARTHQUAKE WRECKED STBAM= 
BOAT 



The sternwheel steamer “Juli- 
ette," that plies daily along 
the Sacramento river, had 
just made fast to her dock In 
Sacramento when the great 
shock occurred. So violent were 
the vibrations that the cabins 
and upper works came tumbling 
down. The passengers and 
most of the crew bad gone 
ashore, and of those remaining 
on the boat none were killed. 



SELLING A HOT STOVE 



A hardware man has adopted a new 
method of selling cook stoves. Once each 
month he offers a prize for the best dish 
cooked at his establishment, and the ladles 
bring dough and all kinds of uncooked food 
to his store, where he has a battery of ranges 
fired up. He attends to the cooking him- 
self and in the demonstration actually sells 
the heated stoves, 

— 

OYSTER PLANTING IN PACIFIC 



The native oyster found on our Pacific 
coast is extremely small— about one-fourth 
the size of an Atlantic oyster. Many car- 
loads of eastern oysters have been shipped 
and planted in Puget sound and along the 
California coast. Some of the beds are 
just commencing to produce, one of them 
affording 700 sacks per day the past winter. 
The tongers, who gather the oysters, earn 
from $G to $12 per day. 



SOME QUEER CAUSES OF FIRE 



Queer causes of fires frequently come to 
light, some of which were Intended to be 
forever hidden. A merchant who needed 
his insurance money badly removed the 
tnetal ceiling protector over a lighted gas 
jet, but alas! was observed in the act from 
a neighboring window. Another man turned 
on the gas in a collar full of inflammable 
material and set a lighted candle on the 
floor T in the expectation that as the gas got 
denser it would sink till it reached the 
candle. He, too, was frustrated. A heavy 
wagon passing broke the underground gas 
main, stopping the supply, and someone 
visiting the cellar by chance discovered the 
candle and the open taps. Dry birds 1 nests 
in a church tower helped in another case. 
The bell bearings needed oiling and when 
the bell was rung the sparks produced set 
the nests on fire. 





The Wrecked Vessel 
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DESTRUCTION OF THE FERRIS WHEEL 




Fig* 1 Fig, 2— Last of the Ferris Wheel 



The great Ferris wheel, once the mechan- 
ical wonder of the world, was purposely 
wrecked with 200 lhs. of dynamite at St, 
Louis on May 11. The Inventor, for whom 
It was named, built it in IS ft 3 at Pittsburg 
at a cost of $300,000 us a mechanical amuse- 
ment device for the Chicago World's Fair, 
and as a rival of the Eiffel tower. The 
wheel was 264 feet In diameter, and its steel 
shaft was the largest ever forged: There 

were 4,600 tons of metal in the structure. 
After earning 1750,000 it was taken down at 
the close of the exposition and hauled in 
wagons ID miles across the city at a cost 
of $40,000 and set up in an amusement park. 
It was again taken down in 1003 and shipped 
to the St. Louis World’s Fair, The wreck- 
ing company decided there was most money 
iu wrecking it for scrap valued at $ 8,000, 
and fired 100 lbs, of dynamite under It, on 
the first, charge. The wheel did not. fall, 
hut leaned to one side as shown in Fig, 1. 

When the second charge was fired later in 
the day, the huge monster did not fall on 
its side as predicted, but first seemed to 
quiver, then to totter, and then gradually 
to collapse, the action increasing until the 
great sections were bending and twisting 
like wire. Finally there came the final 
crash which covered the foundations with a 
tangled heap of iron and steel. The wheel 
was designed on the principle of a bicycle 
wheel with a jiaulde rim of bridge construc- 
tion. The shaft weighing 74 tons, which 
will be seen at the center in Fig. 2, was 
driven 20 ft. into the ground. 



BUFFET FOR AUTOMOBILES 



The luxuries of automobillng arc con- 
stantly being Increased. The latest addition 
is the portable buffet, the purpose and ar- 
rangements of which are fully shown In the 




Portable Outlet 



illustration. One packing of ice will last 
all day. The box is 21 in. long, la im high, 
and 10 iu. wide: a 2-can dlepower electric 
lamp with battery is a part of the outfit, 
which can be fastened to the running board, 
— + — — 

A $10,000,000 company has been organizer! 
to develop a water power of 40,000 horse- 
power for supplying electricity to Kyoto. 



m 
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TALL STACK BUILT WITHOUT 
SCAFFOLD 



A great steel tunnel set on end, tow- 
ering 242 ft above the street, and large 
enough for a good- 
sized locomotive to 
pass through, h a s 
recently been com- 
pleted in Detroit. 

It is the steel 
smokestack of a 
heating company, 
and Is 14 ft. In 
diameter, and 29 ft. 
at the top. The stack 
was erected without, 
the use of any out- 
side scaffolding, anti 
the men working on 
the inside could not 
be seen by people in 
the street below. 

Steadily the struc- 
ture grew, a few 
feet each day, as 
piece after piece of 
the great steel 
sheets were hoisted 
lip and riveted in 
place. It seemed to 
grow by magic, and 
not until the great 
flaring bell at the 
top was reached was 
a workman visible. 

The picture shows a 
man, s u a pen d e d 
from a rope putting 
on the finishing 
touches at the top. 

In the work 27.000 
rivets were used; 
driven tight by 
pneumatic hammers. 

The stack will he 
lined inside* all the 
way. with firebrick, 
and is estimated to 
have a life of from 
20 to 40 years. We 
are indebted to the 
Detroit News for the 
photograph, w li I e it 
was taken from the 
sixth story of the 
building, or SO ft 
above the ground. 

The derrick seen in 
the engraving is 



being used in the erection of the building. 
Without the brick lining inside engineers 
state the stack would last only a few years, 
on account of the acids in the smoke eating 
into the steel. 

+ ■ ♦ 

RESTORES BURNED RECORDS 



Remarkable Success Attends Invention ill California 
Profes.sors 



Two professors of the University of Cali- 
fornia have discovered a chemical process 
by which they are able to restore burned 
documents such as notes, ledgers, and in- 
surance policies. Documents which are no 
longer decipherable, and which crumble into 
ashes in ordinary hands, are by this new 
process restored sufficiently to enable a per- 
fect copy being made. The restoration Is 
made one leaf nr sheet at a time and the 
inventors are working night and day in the 
transcript of valuable papers destroyed in 
the Sun Francisco fire. The documents thus 
restored are not durable, but last long 
enough to have a copy made. The courts 
are expected to recognize these transcripts 
as legal. The chemical formula wliich works 
this wonder is a carefully guarded secret. 
* — ♦ — — — 

BICI LEHR FOR TEMPERING GLASS 



A lehr is a huge heated receptacle, hun- 
dreds of feet long and equipped with trav- 
eling platforms, used in the tempering of 
plate glass. At the end where the glass en- 
ters the heat Is intense, the temperature de- 
creasing gradually until at the exit it is 
cold. 

The largest lehr In the United States was 
recently Installed at Alexandria* Ind. It is 
750 ft, long, with walls 2 ft. thick, and will 
admit sheets of glass 12x19 ft. In size. It 
takes 30 days for a sheet of glass to pass 
through. Several motors -a lO-hp,, two 
bp. and two 2-hp, — are used to operate the 
traveling platforms, The cost was $15 T 00(h 
♦ * » - 

ILLUMINATE BOTTOM OF LAKE 



Submarine cables with several hundred 
electric lights attached were laid on the 
bottom of Union Lake, near Millville, N. J., 
in the effort to discover the body of a hoy 
who was drowned. Current was obtained 
from the trolley line which rims to the lake, 
and the cables with lamps every few T feet 
were dragged along the bottom. The plan 
was successful* 
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WHAT IS A LOCOMOTIVE ENGINE ? 



The railroad definition of ail engine has 
for years been a “locomotive propelled by 
steam/' The American Railway Association, 
which establishes the definition of railroad 
terms, has enlarged the scope of "engine" 
and it now means "a locomotive propelled 
by any form of energy,' 1 which includes, of 
course, electric, gasoline and other motors. 



LANDING A BIG NAVAL GUN 



The landing of a 4*7 naval gun was a 
feature of a war course demonstration at 
Whale Island recently, says the Shipping 
World* London. The gun mounted on its 
carriage was slung between two big boats 
and these were towed to shore by launches. 
The launches moved off when near shore, 
the lashings were cut and the gun dragged 




J he (juii was Slung between Two fjlg UoiitiS 



SAND BEST FOR GASOLINE FIRES 



The best way to put out a gasoline fire 
Is to use sand Experiments were made 
by the London lire department with burn- 
ing shavings which had been soaked in gas* 
olinc. The sand extinguished the fire in 
4f> seconds; water in 4 minutes, and chem- 
ical extinguishers had little effect. If you 
have conditions where a gasoline fire is 
possible, better keep a pail or two of dry 
sand handy. Tt is inexpensive, never spoils 
and will do the business* 



xip the high hills. The difficult piece of 
work was admirably executed and won much 
praise from Spectators. 

— 1 + — - 

SPECIAL FLAT CAR 



Several fiat cars of unusual design have 
been built specially for transporting the 
parts of big electric generators. These ears 
are 32 ft, long and contain a “well,” there 
being no center sills. The principle of 
bridge construction has been used. The car 
has a capacity of 125,000 lbs., and comes 
down very close to the rails. 




i^BS" GENERAL ELECTRIC COMPANY. SCHENECTADY. NY. 10004 



Flat Cara for Transporting Parts of Electric Generators 
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CLEANING SAN hiv-mUSCO OF VAST 

DEBRIS 



To Remove the 10,000,000 Cubic Yards with Teams Will Take 5 Years™ -Plan to Do It 

In 15 Months 



Editor’s Note. — According to careful estimates, the mass of brick and other debris that will 
have to be removed from the burned business district of San Francisco to permit the rebuilding 
of the city aggregates something between 10 r OOO r OQC and 11,000,000 cubic yards. Mr. Loss declares 
that the removal of this vast amount of refuse material would require five years if all the work 
had to be done with teams alone. According to a system he has evolved, however, he hopes to 
see the ruins cleared up within from 12 to 15 months by means of cableways, bunkers and steam 
cars. One yard is an ordinary load of dirt for a team. 

" ■ - j 

|{ y C. E» Loss 



The .situation is one that presents a case 
of great urgency, but tt is a matter that 
cannot be unduly rushed, 1 have evolved 
a system for handling all, or more, of the 
11,000.000 cubic yards of debris from the 
business district, and it is the only one 
feasible scheme that can be formulated. I 
propose to handle all this stupendous mass 
by means of bunkers and cable ways, I 




^■f^n ’''-in- 



have already secured permits for the erec- 
tion of bunkers, and have ordered material 
and machinery which will be erected at the 
earliest possible date. 

Briefly, our system Is this: We shall 

erect bunkers at various convenient places 
throughout the burned district. The debris 
will be conveyed to these bunkers by cable 
ways, and from the bunkers will be dumped 
Into railroad cars. As is well knowm, per- 
mits for the laying of railroad tracks 
throughout the burned district have been 
already granted to the transportation com- 
panies, and the work of laying temporary 
tracks to handle this business is now being 
rushed* The railroads are the only insti- 
tutions that can handle this business. 




One of the hoisting Plants at San Francisco 
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By teams alone, it would take five years 
at least; that would be utterly out of the 
question. To handle this wilderness of de- 
bris in train loads is the only feasible 
method. We shall be aide to load car after 
car from our bunkers at a minimum of cost 
and with the least possible expenditure of 
time and the trains will then convey the 
refuse material to tlie dumping grounds 
outside of the city, economically and expe- 
ditiously. Before we pet through we shall 
probably have 100 bunkers in full operation 
in different sections of the city. 

In view of the fact that there will prob- 
ably be large quantities of brick and other 
material that can be again used for build- 
ing purposes, the insurance companies in 
adjusting their losses may claim all this 
salvage. This is a matter, however, that can 
probably be amicably adjusted. Wliat the 
railroads will charge for removing the de- 
bris has, as yet. not been definitely decided. 
They should, and probably will, handle the 
business as they do customarily, by merely 
charging a switching rate of $150 a car, 

A large force of men and a great many 
teams will be employed in this work, but 
the teams will not attempt to haul the ma- 
terial out of the city, or for long distances* 
The teams will haul the debris to piles from 
which it can be conveyed by cable ways to 
the hunkers. Under this arrangement many 
contractors will be able to take a hand iti 
the work. 

I might say, in this connection, that much 
of the brick removed from the burned dis- 
trict can be cleaned and made serviceable 
for building operations. Estimates as to the 
proportion of brick that can be cleaned and 
used differ somewhat, ranging from 50 to 70 
per cent. We will have a process, however, 
for cleaning all good bricks by which the 
work can be done by machinery for a 
thousand. All good bricks will thus he 
saved and reused. 



TO PLACER MINE SAN FRANCISCO 



One of the romantic projects that have 
sprung up since the fire is that of washing 
the debris to recover the gold, silver and 
precious stones. Values running into him* 
dreds of thousands, if not million*, of dol- 
lars, lie buried in the rubbish. The plan is 
to erect plants in several locations and nin 
the debris through on the principle of 
washing coal. 

♦ » ♦ 

Moving grain elevators from one town to 
another Is now frequently done. 



ELEVATORS THAT 5IDE=STEP 

Boston Tunnel Elevators Most Unique in the World 



There are four elevators In Boston which 
do not go straight up and down, but travel 
li ft. horizontally during their ascent. The 
remarkable thing about them is that the 
elevator floor remains level all the time. 

These elevators are installed at the three- 
story Atlantic Chambers station of the East 
Boston tunnel, At this point there are 




Zifr*iCHg Elevators 



three levels where passengers go and come. 
The lower is where the tunnel cars are 
taken, the second is at the street level 
where the surface cars run, and the third, 
56 ft, above the first, the platform of the 
elevated road. In taking the elevated or 
tunnel cars, or in transferring from any 
one of the three lines to either of the 
others the elevators are used. There are 
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two elevators on each si fie of the tracks, all 
operated by electricity, and are the only 
ones in the world which do not go straight 
up and down and still maintain a perfectly 
level Ho or in their passage through a curved 
tube. In other words, these elevators travel 
on an incline or zig-zag plane. Had the 
elevators gone straight up and down, it 
would have been necessary, of course, to 
build two station platforms at the street, 
level, or else to have created In the street 
a building of prohibitive size with a wait- 
ing room beyond all requirements of the 
traffic. 

The problem which had to be faced in the 
curved shaft w-us somewhat similar to that 
In the Eiffel tower, though in reality much 
more difficult. Ill the big Paris monument 
the lifts approach each other gradually to- 
ward the top of the tower. But the slant 
at no one place in the tower is so consid- 
erable as in the Atlantic Chambers, and 
the fact that the floor of the elevator in the 
tower Is a little off the horizontal as the 
car goes up does not seriously discommode 
the passengers. In the Atlantic Chambers 
the angle is such that it was absolutely 
necessary to contrive a means by which the 
elevators going up and down Inclining shafts 
a distance of 5G ft. and at the same time 
traveling 6 ft. in a horizontal direction 
should have level floors in their ascent and 
descent. Where they start at the bottom 
on the tunnel level they are 24 ft. apart. 
When they reach the street floor they are 
within twelve feet of each other. Although 
they move on inclined shafts, they are kept 
on an absolute level by the use of curved 
guides. The passenger hardly realizes that 
he is traveling In anything but a vertical 
direction, unless he looks through the iroai 
lattice work of the elevator and notes that 
the lines of the shaft are all awry, and that 
the car started tilted at an angle of nearly 
3d degrees. lie starts from a platform 12 
ft. across, separating the cages, and lands 
at gateways less than a yard apart. The 
cars have a maximum speed of 250 ft. per 
minute, each car having a platform area 
of about 60 sq. ft. f and a capacity of from 40 
to 50 passengers* 

* -4 

THE BIGGEST CARPET 

The biggGfit carpet in the world covers the 
floor of the London Olympia, and although 
It measures 63,000 sq. ft. it was only four 
months in making. It required 37 vans- — a 
procession a mile long — to take it from the 
factory to the Olympia. Cut up + the carpet 
would cover 437 floors 4 yds. square. 



STEEL ARMORED HOTEL 



building In TrJsco to Resist TrimbJws and FLre 



Ban Francisco will soon have one Of the 
most unique buildings in the world; it is a 
hotel, and on account of its extremely 
slender shape has been christened the 
“Toothpick*” The steel framework had 
been nearly completed at the time of the 
fi re, and the original plan was to encase it 
in stone and brick. Now the skeleton, 
which was uninjured, will he finished, but 
instead of outer walls of stone, great plates 
of boiler iron will be riveted on in the 




The Building &.s it was Before Quak€ tfrtd a 
Section Plated 

same manner as the armor of a battleship. 
The building w ill cost $750,000 and be lire 
and earthquake proof. 

This construction appeals strongly to 
'Frisco architects and already another build* 
ing has been decided on to follow the same 
lines. The steel plates will not only greatly 
strengthen the structure, but cannot shake 
from the skeleton, and will present a smooth 
face, which can be painted any color, and 
is expected to present an extremely pleas- 
ing appearance. 

» » » * 

When glass is in the lens of a microscope 
it is more valuable than gold, its value then 
being 50 , 000,006 times greater than when in 
the raw state. 

» t » — - — 

A flagpole at St. Catherine's, Ont., is the 
latest adaptation of cement construction. 
The pole Is 150 ft. high. 



SLEEPING CAR WITH BERTHS UNDER FLOOR 





A radical change in the r 
construction of sleeping cars 
is proposed, which will af- 
ford all the room and com- 
fort of a parlor car during 
the day with plenty of light, 
and better ventilation at 
night. In this car the berths 
are entirely below the floor 
during the day, the space 
being occupied by comfort- 
able arm chairs which may 
be moved about as desired. 

In making up a berth the 
chairs are removed and trap 
doors are raised which be- 
come the partitions between 
the sections, and the porter 
by means of a sprocket 
raises one or both berths 
Into position. The berths 
lock securely at any desired 
height. The company in- 
tends to make no charge for 
an upper berth when it Is 
not occupied, and in such 
event only one berth is 
raised above the floor, leav- 
ing a room unobstructed to 
the ceiling of the car. 

The occupant can have 
his berth at whatever 
height he desires, like alow 
or high bed, says Railway and Locomotive 



Raisins; the Berths 

Engineering. The new plan enables 
the porter to make up or 
put away the berths in less 
time than by the present 
system in sleeping cars. In 
(.be day, when the beds are 
down out of Sight below the 
closed up floor, a current of 
pure outside air is allowed 
to get at the beds all the 
time. It passes through 
d ustproof screens, and the 
beds get. am all -day airing, 
ami at night are sweet and 
clean, and moreover they 
are made up and ready for 
use the moment they are 
wanted. 



♦ ♦ » 

In every mile of railroad 
there are T ft, and 4 in. that 
are not covered by the rail 
— the space left for expan- 



Berth Raised and .Made Up 



sion. 
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THIS IS A SCENE IN PARIS, WHERE CONDEMNED MEAT STAYS CONDEMNED AND 
ACTUALLY REACHES THE RENDERING TANKS INSTEAD OF BEING SIDETRACKED AND 
WORKED UP INTO CANNED GOODS FOR HUMAN CONSUMPTION- THE WAGON IN THE 
PICTURE REMOVES DISEASED MEAT, BUT FIRST THE INSPECTOR INJECTS IT WITH 
KEROSENE CARRIED IN THE CAN NEXT THE DRIVER'S SEAT. AMERICANS SHOULD 
BE SATISFIED WITH NOTHING LESS THAN THE PARIS SYSTEM, WHICH IS THE BEST 
IN THE WORLD- 



REVOLUTIONIZE PACKING SYSTEM 



“Kitchen of the Nation " Indescribably Filthy --Packers Have Now Cleaned Up a Few 

Rooms to Show Visitors 



It begins to look as if the people were to 
have relief* The Pure Food hill, which was 
on the verge of failure in the Senate, has 
been revived, and under pressure of an 
awakened and outraged public may yet 
amount to something. For years new me- 
chan i cal methods and applied chemistry 
have been made use of in a constantly in- 
creasing degree, until few of the articles of 
food arc genuine, and many of them, while 
palatable, are unlit for food, Preservatives 
of all kinds are used in milk and meats, 
vinegar is made of deadly acids, butter and 
lard is made of “grease " 1 and ranch of the 
grease is unfiL even for soap* Much of the 
potted and canned meats and sausages are 
made of unspeakable things and by proc- 
esses indescribably filthy. Even these when 
"spoiled” have been "recovered ' 5 by mechani- 
cal and chemical processes, and sent out 
again wrapped in 1 bright, fresh label, 
which gives the package a new- appearance* 
Smoked meats by thousands of tons never 
saw any smoke, but are given the smoked 
flavor by a preparation of creosote, which 
is quicker a in! cheaper. 

The lust for profit has grown to such an 



extent, and has been unchecked, until 
through immunity what was first an ex- 
periment soon became an established prac- 
tice. 

Much the larger proportion of meat killed 
by the Chicago and other large packers is 
healthy, and hence wholesome, but an almost 
incredible amount of diseased meat, abso- 
lutely tmfft for human use in any form, has 
been going out. When cut up into steaks 
or roasts only a highly trained expert can 
detect disease. 

That portion of the Reynolds-Neill report 
which has been given the public is true, 
every word of It, and conditions immeas- 
urably worse have long existed* Just now 
the big packing houses in Chicago are rc 
driving the first general house cleaning since 
they were established, and in full page ad- 
vertisements the public is invited to call 
and see. But what the packers choose to 
allow the visitor to see i* selected depart- 
ments, which are not now and never were, 
specially offensive* In the hundreds of 
great buildings and pens covering a space 
equivalent to several* hundred city blocks 
there are more places the visitor cannot 



find and enter than those he will be allowed 
to see* 

The packers righteously deny the accusa- 
tions, but men who will deliberately deceive 
the public with false brands and sell dis- 
eased meat as good meat, naturally would 
not hesitate to deny having done so. 

The system of government inspection is 
insufficient and does not follow condemned 
meat to destruction. In the past it has 
stopped the movement of a diseased carcass 
in its regular channel, only to have it con- 
tinue its way to the public through other 
avenues. The dressed meat for export has 
been good, because it did not pay to send 
diseased meat to places where inspection 
would confiscate it* The result has been the 
domestic supply* ami especially the local 
Chicago supply, lias had to take the re- 
jections. 

The city inspection has been especial iy 
corrupt and Inadequate. What is needed is 
national legislation imposing heavy penal- 
ties on any one who offers for-sale or trans- 
ports any diseased animal or meat for food, 
and state and city laws which will protect 
the citizens of the state in which the ani- 
mal is killed and its meat sold* This, with 
a pure food law, will make the packing in- 
dustry less profitable but would enable the 
public to continue the use of meat instead 
of turning vegetarians, as it now feels al- 
most compelled to do. 



London is experiencing an awakening as 
to its own slaughter houses, and points to 
Paris as having the most perfect large sys 
tem in the world* There they have an in 
spection which means something, and once 
a carcass is condemned it is used only for 
fertilizer or fed to wild animals in captivity. 
— * * -♦— — * 

THRILLING RESCUE AT NIAGARA 
FALLS 



The most sensational rescue ever made at 
Niagara Falls was accomplished recently* 
by the fire and police department. Ann Is 
Sweiizcr, demented and escaped from an 
asylum, plunged Into the rapids and was 
carried down until within 15 ft. of the 
brink of the American fall, where he landed 
on a small rock 35 ft. from shore. He re- 
fused to lie rescued, Hopes thrown to him 
were cast aside and efforts to lasso him 
failed* 

The hook and ladder company was finally 
called, which loaded the truck with heavy 
weights and ran the extension ladder out 
fO ft, over the water. Fireman Conroy and 
Policeman Putts crawled out on the ladder 
and after a furious struggle with the ma- 
niac, in which they several times narrowly 
escaped going over the falls, he was finally 
secured* bound and brought ashore* The 
incident was the most thrilling rescue ever 
made by a ladder company. 




Paris Police Inspector Stamping Quod Cftn Now He Sold 
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WILL JAPAN RULE PACIFIC? 



Japan Is rapidly assuming the leadership 
as the maritime power of the Pacific ocean. 
InlJ years her merchant marine has grown 
from ISO, 000 tons to 050,000 tons. One ship- 
yard alone, at Nagasaki, employs 7,000 men 
constantly, anti more ships are constantly 
being secured by purchase from other na- 
tions. 

TEST FOR JOLT OF AUTOS 



In a test of the best form of springs or 
shock absorbers for autos, held in Paris, 
milk bottles filled with water and left uti- 



Nutallfig Tower Crane at Dublin 

corked were used. A bottle was fastened 
to the floor in each of the side entrances 
of the cars, which were to travel at a given 
rate for a distance of about 16 miles. The 
car returning with the most water remain- 
ing in its bottles won first prize. 



AIR COMPRESSOR FOR ARCTICS 



The S. S. “Arctic” now fitting out at Hali- 
fax for a North Pole expedition will carry 
a windmill and air compressor. The Ameri- 
can Shipbuilder, which originated the Idea 
qi power and heat from windmills in polar 



expeditions, says: "The compressor is to be 
operated by a windmill, since it is im- 
possible to obtain fuel for steam, and the 
air wilt he discharged into several receivers 
at a high pressure; the air, in turn, being 
used in place of steam to generate 
electricity,” 

*-n 

HUGE ELECTRIC ROTATING TOWF:R 
CRANE 



For loading such heavy articles as guns, 
boilers, machines, etc., the Dublin Port 
and Docks Board has installed a powerful 
rotating tower crane, operated by electricity 
and dealing with normal working loads of 
TOO tons. The part that ro- 
tates consists of a vertical 
crane-post resting on a 
cylindrical bearing and sup- 
porting a horizontal braced 
truss. The upper horizontal 
thrust is borne by means 
of rollers on a ring hearing 
fixed to the trestle, sur- 
rounding the crane-post. 

On the short arm of the 
horizontal truss are located 
the counterweight and the 
machine room, the latter 
housing tho machinery for 
hoisting and for traversing 
the hoisting crab, which 
runs on the long arm of the 
trues between the two side 
girders and is provided 
with auxiliary hoisting gear 
of 20 tons working capacity 
and 30 tons maximum car- 
rying capacity. The motors 
for operating the hoists are 
of 60 and 40 b* hp, and the 
one for traveling the crab 
is of 30 b. hp. The slewing 
mechanism is located on a 
platform at tho junction of the crane-post 
and the truss, says the Electrical Review. 
London, and Is operated by a 15 b. hp, 
motor. On an upper platform above the 
slewing gear Is placed the driver's house, 
containing the controllers and having a 
good view of the working field of the crane. 

The greatest height of the load-hook of 
the crane above the quay wall is 70 ft.; 
hoisting height, 100 ft,; radius for 20 tong, 
SO ft.: for 160 tons. 75 ft. When hoisting 
150 tons the working speed is 3 ft per min- 
ute* and when hoisting 20 tons. 20 ft, per 
minute; speed of traveler, 28 ft,; eight min- 
utes are required for a complete rotation* 
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Life* Saving Crew and Apparatus Used in Rescue Work 



The period of activity at the Life-Saving 
Stations on the Great Lakes opens with 
spring traffic and continues throughout the 
season until the waters are again chained in 
the Icy thrall oE winter. On the coast— both 
East and West— the Service is maintained 
without interruption all the year round, and 
what the rigors of the life are canpot l>e 
told in words. To understand one must go 
to one of the Atlantic coast stations on a 
night when the wind rages and the breakers 
have whipped themselves to a froth upon 
the shoals; then let him go out with one of 
the brave surf men on his long, lone beat, 
and when the wind lias buffeted him and the 
sea awed him and the bitter cold numbed 
him and the sharp sand lacerated his face, 
then he will begin to understand. He may 
be unfitted to share the peril When the 
surf boat, manned by its eight strong oars- 
men, puts out across the breakers, he may 
only stand and watch and pray — ho is sure 
to pray — and only then will he realize what 
a life in this service means. 

The United States Life-Saving Service 
now comprises 277 stations. 200 of these are 
located on the Atlantic and Gulf coasts, 61 
on the Great Lakes and 1C on the Pacific 
coast. At such station from six to eight 
surf men and a keeper are employed, and 
these men are nightly patrol In g 1,000 miles 
or our shoreline. The patrol begins at sum 
set, one man, clad in oilskins and south- 
wester, with his Cos ton light I described in 
our March, 1905, number 1 strung on si stout 
cord around his body, setting out in each 
direction toward half-way houses — mere 
huts — two miles distant, where each meets 
a patrolman from the adjoining station and 



exchanges checks with him to certify that 
they have met. If it is very cold they 
kindle a little fire and after warming for a 
few minutes each sets out on (he return 
trip* Any unusual or dark object in his 
range of vision the life-saver turns aside to 
examine — it may bo a body cast up by the 
sea. Such ghastly finds arc not un- 
common and the gruesome task of carry- 
ing the body to the station is by no means 
least among the hardships. After a wreck 
several years ago in which many people 
were lost, one life-saver, who helped recover 
the dead bodies, lost his reason. The first 
watch is back at & p. m., when another sets 
out to return at midnight: this is followed 
by another until 4 a. m. and this by still 
another till daylight. u 

The scope of this service In the last few 
years has increased wonderfully* and the 
success Eu rescuing those in danger is due 
in large part to the modern equipment. All 
of the American governmental life-saving 
crows are now equipped with self-bailing 
and self-righting surf and lifeboats; beach 
guns for hurling lines to stranded vessels, 
breeches buoys for bringing ashore imper- 
iled persons; flag outfits for "wig wag" sig- 
naling by day and rockets and colored lights 
for night signaling. The life-savers are 
also supplied with medical kits of "first aid" 
remedies for the resuscitation of rescued 
persons. 

During the past year Unde Barn's life- 
savers rendered aid to 785 vessels and to 
more than 4,u0G shipwrecked persons. Most 
of the rescued persons were brought to 
places of safety by the lifeboats or surf boats, 
but gasoline launches, with which some of 
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the stations are now equipped, rescued more 
than 300 persons, and half a hundred per- 
sons were brought ashore through the in- 
st ru mentality of the breeches buoy after 
wreck guns had been used to fire lines to 
ships stranded in such position or with such 
a sea running that no boat could reach them. 
One of the ingenious appliances which has 
been introduced by our life-savers is the 
hawser cutter, a mechanical device which 
automatically cuts the life line detaching it 
from a sinking ship after all the persons on 
board have been rest nod by means of the 
breeches Imoy. 

The new gasoline lifeboats surpass any 




sions of the boats are: Length over all, 34 

ft,; beam, 8 ft,; draft, 3 ft. 

Among the heart-rending stories of the 
life-savers’ work, none is sadder than that 
of the brave surf men at Monomoy Station, 





craft for this purpose ever used by any na- 
tion. They are of the self-righting, self- 
bailing. non-sinkable type, provided with 
sails, oars and 20-hp. engines as means of 
propulsion. Water-tight compartments filled 
with air tanks give them their buoyancy 
and all the heavy weights — aggregating 
about 2,700 lbs. — are placed below the center 
of gravity. The combined buoyancy of the 
air cases is 11 or 12 tons and it requires a 
load of 44 men of average weight to bring 
the deck scuppers awash. The self-bailing 
apparatus consists of five 6-in. copper tubes 
on each side through which the water es- 
capes. Automatic valves prevent its flowing 
in the wrong direction. The fuel tank in 
the boats holds 7i> gal, and there is an auxili- 
ary tank of 25 gab capacity. The dimen - 



on the New England coast. The men, after 
facing fearful peril, rescued five Italians 
from a wrecked vessel. On the trip to shore 
the foreigners became frightened at the 
water that swept in and flung their arms 
around the surf men's necks so that they 
could not use the oars and the boat capsized. 
The surfmen fought a hard but losing fight. 
One caught hold of a bit of loose wood on 
the boat and was saved — the others all were 
lost 

♦ ♦ # ■ 

A college of aeronautics is being estate 
lished at Kont chins, Russia. The buildings 
include a vast hall for experimental work 
with air-testing devices, a great tower for 
testing air pressures, a laboratory and a 
dynamo building. 
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THE LARGEST AMUSEMENT STRUCTURE IN THE WORLD 



Planned for Coney Island --To he built of Concrete and Steel 



The largest steel structure in the world is 
to be erected at Coney Island during the 
next year. The building as planned will be 
a huge steel tower, 700 ft. high, 300 ft. 
across and 900 ft. in circumference at the 
base. It will be taller than any other build- 
ing in the world with the exception of the 
famous Eiffel Tower and will have capacity 
for entertaining 50,000 people at one time. 
The foundations will be of concrete en- 
cased in steel and the superstructure will be 
of steel with concrete Hours, fireproof in 
every detail, and provided with ten large 
elevators of the safest design, It Is estimated 
that 7,930 tons of steel will be used in its 
construction — more than is contained In the 
great Williamsburg bridge. There will he 
about 500,000 st|. ft. of floor space; the sev- 
eral stories from the ground up being de- 
voted as follows and located at the height 
above ground mentioned: Auto garage, base 
of tower; pedestal roof garden, 150 ft.; 
aerial hippodrome, 250 ft; main hall, ball- 
room and moving cafe, 300 ft.; aerial palm 
garden, -350 ft; observatory platform, 500 
ft; hall of names 550 ft,; II. S- Observation 
Bureau and Wireless Telegraph Station, 000 
ft; steel flagpole, 700 ft 

The largest revolving searchlight ill (he 
World will surmount the tower and hun- 
dreds of thousands of electric lights will he 
used for decorative Illumination. 

Some of the notably high buildings of the 
world are as follows: 

221 ft. — Bunker Hill Monument, 

278 ft. — Masonic Temple, Chicago. 

280 ft.— 'Flatiron Building, New York, 

3S2 ft— Park Row Building. New York. 

515 ft.— Cologne Cathedral. 

547 ft— Philadelphia City Hall. 

555 ft — Washington Monument* 

700 ft. — Globe Tower. 
l t G00 ft.— Eiffel Tower. 

♦ 

RAISING SHIPS WITH ACETYLENE 



In a new system for raising sunken ves- 
sels, cans of carbide are placed at various 
parts which are to be emptied of water and 
the cases are broken simultaneously by elee- 
trically fired caps. When the water reaches 
the carbide, acetylene gas is generated and 
the pressure is sufficient to force the water 
Out Of the compartment. 




Copyright Lijr b'i-f . I o :!!.■• ^ Tnw t r Ij,, 



Wilt be 700 Ft. High 

* ♦ 

URICK FROM ASHES 



Ashes combined with cement are being 
used in Detroit for a new process brick 
which is said to stand water and fire tests. 
The new brick is ready to use in live days 
and is much lighter than terra cotta, 

» : »• » 

The fire protection of Davenport, la., a 
city of 40,000 inhabitants, consists solely in 
the water works system. No tower la used, 
but the pressure ranges from 150 to 200 
lbs, at all times. 
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ALCOHOL BILL PASSES 



Congrats has passed the bill removing the 
tax oq denatured alcohol, whicti 'will now 
be available for light, power and cooking 
purposes. In order to protect the wood al- 
cohol manufacturers, who have some ¥30,- 
000,000 invested in plants, the hill does not 
take effect until January 1* 1907, 

Un taxed denatured alcohol is an Indus 
trial stimulus that can not be used by man- 
kind as a stimulant. The starch and sugar 
plants are the source of production - pota- 
toes and beets being' used chiefly in Europe, 
but in this country may be added the white 
potato of the North, the sweet potato, the 
yam, the cassava plant, waste molasses from 
the sugar cane and from sugar beets, ami 
the waste product from Hie stalk of the 
Indian corn at the time of the hardening 
of the grain. The denaturing process con- 
sists In adding crude wood alcohol, to which 
has been added either a bone oil or some one 
of the coat tar preparations, with pyridine 
bases, to the pure alcohol. Wood alcohol is 
a deadly poison and the alcohol is? thus * 
rendered unfit for drinking purposes, and 
of very disgusting flavor and odor. Alco- 
hol thus treated eon Id not be rendered pal - 
atable without distillation, a process of 
purification equally as difficult as the ille- 
gitimate manufacture of alcohol. 

It has been repeatedly stated that the time 
will come when the world will look to agri- 
culture for the production of Its fuel, its 
light and its motive power. Untaxed de- 
natured alcohol is a step In this direction. 

It is estimated that an acre of corn will pro- 
duce 130 gals, of absolute alcohol and an 
acre of potatoes, at 300 bn, to the acre, 2555 
gals. As the Quality of the potato is no 
consideration, the variety giving the largest 
yield will be planted for this purpose. Thus 
the farmer is to be benefited by the Increased 
demand for his products, 

In Germany thousands of alcohol engines 
are in use, alcohol as fuel being as cheap as 
gasoline, fur safer, and absolutely clean and 
sanitary. Denatured alcohol is also used 
for lighting purposes, and in the manufac- 
tures uh a. substitute for grain alcohol 
wherever practicable. 

Ma all factories for the production of the 
alcohol will naturally be erected not far 
from ihc source of supply of The raw ma- 
terial. This will mean a new industry fur 
agricultural districts in order to save 
freights on the vegetable matter. Another 



reason is that vegetables unfit for food, such 
as frozen or partly decomposed potatoes, 
beets, etc., can be worked up into alcohol at 
nearby factories where they would not stand 
shipment long distances. Denatured alco- 
hol promises to be the first significant rival 
of gasoline, and consequently of the oil 
trust. Unlike natural oil. the supply can* 
not be controlled by pipe lines ns in the oil 
regions, and the farmer will he ns free to 
market his product ns he now is with corn 
or wheat, 

For gas engines used for all purposes, al- 
cohol has great advantages over gasoline 
and can be used in the engines now installed 
with only slight changes In the machinery. 
It v/ ill not even be necessary to send the 
engines back to the factory to rebuild: the 
new parts can be sent out and the change 
made by engineers of ordinary ability. 

In LEST Germany removed the tax on 
"denaturalized"' alcohol; its manufacture 
and use, however, was comparatively small 
Until ISlOl. In that year the potato crop 
showed an overproduction of 4B.00d.d00 
lbs., and In desperation at the enormous 
loss which seemed imminent, the potatoes 
were turned into alcohol. This so greatly 
stimulated Its use that the following year 
the government held an industrial expo- 
sition In Berlin, devoted exclusively to a 
demonstration of the fuel, power and light- 
ing qualities of the denaturalized alcohol. 
Among the hundreds of exhibits was one 
BO-hp, alcohol engine running an electric 
light generator. Since then the Industry 
has been an established and rapidly growing 
cue, the price ranging from 15 to 17 cents 
per gallon in barrels. The government uses 
it in the launches and ships and boats of 
its navy, while throughout the country it is 
preferred above all other fuels for light. 

Cooking stoves of all sizes, forms and 
capacities, from the complete range with 
baking and roasting ovens, broiler, etc., t.o 
the simple tea and coffee lamp, are used In 
homes. Ill this country we may expect an 
enormous consumption, as the alcohol has 
all the advantages of city gas or gasoline 
for cooking purposes, while it is cheaper 
than gas and is free from the dangers of 
gasoline. It also makes a more Intense 
heat than either, A new field now opens 
to manufacturers* not only of the alcohol 
itself* but all kinds* of apparatus for burn- 
ing It for light* cooking and heat. 




LATEST RAILROAD GASOLINE 
MOTOR CAR 



The Union Pacific Railroad is still push- 
ing its demonstration a with gasoline motor 
ears* In the car illustrated a number of 
improvements have been introduced, one of 



3 ft 10 in.; horsepower, 50; diameter of 
propeller wheel, 3S in. The boats are built 
of wood, with engine midway, and a 175-gal. 
gasoline tank in the fnrepeak separated by 
a heavy water-tight bulkhead. The Motor 
Boat says: "So sleeping accommodations 

lire provided, as the crew will live ashore.’' 




This Car is Air, Water and Oust IVoof 



which is special facilities for climbing 
grades. The new car is air* water and dust 
proof* and the vibration of the machinery 
has been overcome* The side entrance is 
something of a novelty in American con- 
struction, and portholes instead of the regu- 
lation square windows are used. The for- 
ward end is pointed as in previous cars of 
this kind built by this road. 

*+ * 

GASOLINE TUG BOAT 



The increasing utility of the gas engine 
is demonstrated in the construction of a 
licet of tug boats for service on the Erie 
canal* and while sonic future president may 
graduate from a canal* he will not come 
from the tow-path: There “Isn’t going to 

be any” tow-path. 

The dimensions of these tugs are: Length* 
■1ft ft,: moulded breadth, ft ft. 1 in.: draft 



STEAM LOCOMOTIVE CHEAPEST 



The average steam locomotive spends one- 
third its time, not in bed. but in having its 
boiler and firebox cleaned* There are ex- 
ceptions, ami in emergencies the cleaning 
process is curtailed, but like other excesses* 
has to be paid for with a longer stay in 
the repair shop. The washing process does 
not consume all tins time, for there is a 
great waste while waiting fm the boiler to 
cool, and again in getting up steam. 

An electric locomotive will stand a heavy 
overload, but if only required to do its nor- 
mal will not heat and can be kept in opera- 
tion almost continuously. 

The electrical repairs are easily and 
quickly made as for the most part they are 
made by substitution; a supply of renewal 
parts being kept on hand* thus reducing the 
time in shop to the lifting out of one piece 
and putting hack the new one, whore a 




Gasoline Tug Boat lor Service on the Krie Canal 
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steam locomotive would have to be taken 
to pieces and the work done specially. 

The advantage, however, is shown by the 
Railway Age to lie misleading, for the rea L 
son that steam locomotives <ost about $10 
per horsepower against $f!fi per horsepower 
for an electric power station alone, or $100 
per horsepower for the generating plant, 
transmission lines and electric locomotive. 
The interest on the investment is therefore 
ten times ay much for the electric system 
which more than offsets the extra steam 
locomotives required to allow one-third of 
them to he out of service constantly. 

There are conditions, however, such as 
terminal and tunnel service in large cities, 
in which the advantages of the electric sys- 
tem determine its selection regardless of 
. cost, 

* 

A $23,000 pick-up gear is I a he added to 
the equipment of the cable ship ^Burnside." 
The apparatus will enahU the vessel to pick 
up an injured cable at a depth of P.£ miles. 

♦ - ♦— 

Since 1002 England has removed io out- 
of-date battleships and cruisers from her 
navy. During the; same period she lias 
started tile construction of Ti new battle- 
ships, IS armored cruisers and four protected 
cruise rs. 

—# * ■* — 

A Norwegian scientist has discovered that 
a common greenish -white moss makes a pal- 
atable and nutritious food. The moss is first 
subjected to a chemical process, then pressed 
and cooked. Nine ounces of the moss, cost- 
ing 2 cent will make a meal for six per- 
sons, it is claimed. 



ACETYLENE LIGHTHOUSE 



An acetylene lighthouse has been equipped 
at Sandy Hook, to demonstrate the use of 




that kind of light in marine work. The light 
contains three burners and the tank capacity 
is sufficient for six months’ continuous 
burning. The Acetylene Journal states that 
sailors declare the acetylene light can be 
seen three times as far as the oil light In a 
fog, and further than an electric light 
— * * + 

INTERESTING ENGLISH COAL CON- 
VEYER 



The small coal conveying plant erected at 
the Maidstone, Eng,, Electricity Works, is 
interesting in that one motor serves the 
double purpose of hoisting 
and moving the traveler. It 
la a series wound 7-hp. 
motor using direct current 
at 230 volts. A two-way 
cone clutch transmits pow- 
er from the motor shaft to 
e 1 1 h e r t ra ve rain g o r hoi at i n g 
gear, and rotation of motor 
is accomplished with a re~ 
versing switch. There are 
two elevated tracks, one of 
which leads into the plant 
and the other to the storage 
yard. The track switch is 
worked by chains from the 
ground. The installation 
was made by A + \V + Bmp 
son, to whom we are indebt- 
ed for the photograph. 




MOTOR BOAT THAT TERRIFIED NATIVES 




THIS IS the Lt TOGA/ F A NEW ZEALAND RACING MOTOR BOAT WHICH THREW THE 
NATIVES INTO SPASMS OF FEAR- THE IDEA OF FIGUREHEAD DECORATION OF BOATS 
WAS WORKED OUT IN ALL. MANNER OF FANCIES FROM EARLIEST TIMES, AND CON- 
TINUED FOR CENTURIES. DURING THE PAST DECADE FIGUREHEAD CARVING HAS 
BEEN ABANDONED, 



MOTOR SLEIGH FASTER THAN 
AUTOMOBILE 



A motor sleigh , capable of making 35 
miles an hour an snow and up to 90 miles 
an hour on ice, was constructed and tested 
in Springfield, Ohio, last winter. The 
conveyance is propelled by means of a strong 
steel paddle wheel which successfully grips 
(lie snow or cuts the ice and pushes the 
sleigh ahead, faster than the speed of ail au- 
tomobile having the same size engine. The 
paddle wheel is held by a swinging frame 
and is pressed down by a spring which al- 
lows a vertical movement of 15 in. each way 
from the level. 

The engines thus far experimented with 
are air-cooled and it is probable that the 
warm air from the engine could he utilized 
for the comfort of the passengers. A num- 
ber of bells are placed underneath the sleigh 
for the purpose of simulating the music of a 
similar horse-drawn vehicle. 

The speed changing levers are similar to 



those of an automobile, and the brake lever 
connects to a toothed trailing lever, which 
will bring the machine to a dead stop on the 
steepest bills. 

♦ * « 

AN ELECTRIC AUTOMATIC AIR 
COMPRESSOR 



The air compressor here shown is very 
useful for barbers* physicians, art studios* 
and manufacturing concerns needing com 
pressed air in moderate quantities. 

An electric motor, A. furnishes power to 
run the pump, 

B, which dis- 
charges into 
the receiver, 

C, A n auto- 
matic switch. 

D, opens the 
circuit when 
the pressure 
becomes suffi- 
ciently high, 
and closes it again before the pressure falls 
too low. This is accomplished by means of 
a flexible diaphragm which is bulged out by 
the pressure* thus causing the switch to 
open. 

The motor is % -bp. and takes about as 
much current as three incandescent lamps. 
It will handle about 35 cu. ft. of air per 
minute and will give any pressure up to 
75 lbs. 





A Speedy Motor Sleigh 
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THE SMALLEST ENGINE ON EARTH 



Made by T* H. Robinson, Toronto* Can, 



Model engine making has its attractions 
for those of mechanical taste. Several small 
steam engines have been made by watch- 
makers whose calling particularly fits them 
for this class of work. They are useful as 
window attractions as well as forming a 
good sample of worK. An upright brass en- 
gine 1 in. high and weighing 4!4 dvvts, 
( about the weight of a wedding ring) and 
standing on a 5-eent Canadian coin attract- 
ed a deal of attention in a jeweler's window. 

But the smallest of all small engines is 
■ Tiny Tim," made of gold and steel by a 
Toronto watchmaker, T. H. Robinson, of 526 
Yonge street. It is smaller than a common 
housefly, and the 
smallest ea r- 
trklge used in 
this country, the 
r i m -fire "22 
short," will easily 
slip over the en 
tire engine and 
flywheel. T h e 
stroke is V* in.; 
bore of cylinder. 

Vs™ in*; diameter 
o f flywheel, vfe 
in,; weight, 1 gr.; 
speed, 6,000 revo- 
lutions per min- 
ute, that is, 100 
per second. When 
running no mo* 
tion is visible, 
but the vibrating Exact 

piston emits a 

note similar to that made by the mosquito. 

The horsepower is Yu.*™ part of a horse- 
power. and the complete engine weighs just 
4 gr., Troy weight, — about the weight of a 
match. This means that it would take 120 
such engines to weigh 1 oz„ 1.020 engines 1 
lb., or 3,340,000 engines to weigh 1 ton. The 
measurement of speed and horsepower has 
been made by Dr. G. A. Chant, of the phys- 
ical department of Toronto University. The 
engine bed and stand are of gold; the piston 
rod, cylinder, shaft and center of flywheel 
are of steel; the rim of the flywheel Is gold. 
The feed is through the stand of the engine 
bed, which is hollow; this is mounted on a 
brass tube which Is encased in ebony fur- 
nished with a screw top for purpose of 
safety in carrying. Compressed air has 




been used to run it and connection is made 
through the ebony casing. 

Two hardened and ground steel bearings 
are inserted in the gold engine bed for the 




Plan and Side View Enlarged 

shaft to rim in. These are countorhored 
from the inside, which further diminishes 
the friction as well as forming a self-con- 
tained oil well — the oil hole being placed 
midway between them on top. Seventeen 
parts are used in making the engine. 

It was shown by request and operated be- 
fore the Canadian Institute, at Toronto, 
lantern slides being used to show its con- 
struction* and comparison with welL-known 
objects* 

♦ * ♦ 

SHIP REPAIRING UNDER WATER 



A new Invention by which it is possible 
for a man to go down and repair bad leaks 
while a vessel is at sea consists of a stout 
canvas cylinder 30 ft. long, 2 ft. in diameter, 
distended by hoops strong enough to with- 
stand the pressure of the water and closed 
at the bottom and open at the top. This 
queer device Is lowered over the side of the 
vessel, with its top w T ell above the level of 
the water, and drawn close to the vessel by 
a line passed under the keek The cylinder 
has two canvas arms let into it at just the 
right height for a man standing on the 
wooden bottom and within reach of the 
hands when thrust through there is an out- 
side pocket for tools. To enable the work- 
man to see w r hat he is doing there is a 
watertight window let into the canvas. 

The first device of this kind w as made of 
a sail aboard the Liverpool barque "Rir- 
nam Wood,” under stress of circumstances, 
says the Shipping World, London. The ves- 
sel developed a bad leak and both the hand 
pumps and windmill pump were going, 
when the captain thought of the canvas cyl- 
inder. With the sailinaker’s aid it was soon 
in readiness and the captain descended* re- 
paired the leak, which was 12 ft* under 
water, and did some other caulking. The 
vessel was at sea one hundred days there- 
after and came into port perfectly tight 



i 
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LATEST AMERICAN ELECTRIC LOCOMOTIVE 



Weighs 85 Tons--Speed Miles An H our ==■ Designed for Trolley and Third Rail 







Electric Lo£«inDtl>e»Spted 6D JVUtes An Hour 



The ill ii st ration shows the latest type of 
American electric locomotive, of which 35 
are now under construction. They will be 
used in hauling passenger trains between 
the depot in New York City am:l Stamford, 
Conn,, a distance of 33 miles. These locomo- 
tives are 3f> ft. long, weigh S3 tons, run on 
four pairs of 02-in, drivers, with four gear- 
less motors of a working capacity of 200-hju 
each; or 800 bp, for the locomotive. This 
is sufficient to draw a 250-ton train on 
through service at 60 miles per hour. The 
cab is of sheet steel with windows at the 
end, which enable a close view’ of the track. 

Direct current is used over one section of 
the road, and taken from a third rail by 
means of four collector shoes. From Wood- 
Jawn t N. Y., to Stamford the eurent is al- 
ternating of 11,000 volts, and is taken from 
overhead wires, which arc suspended from 
steel messenger wires carried by bridges 
reaching across the tracks at intervals of 
300 ft. To collect alternating current from 
the high- potential overhead trolley line, the 



locomotive is equipped with two pantagraph- 
type l>ow trolleys, each of which has a ca- 
pacity sufficient to carry the total current 
required by the locomotive under average 
conditions — two being provided to insure re- 
serve capacity; The motors are constructed 
to work on either the direct or alternating 
ett rrent. 

♦ ♦ + 

CONTROLLING WIRELESS 



The directing and controlling of wireless 
waves so that they can be aimed at a specific 
point — as at a ship or some particular sta- 
tion — is engrossing Marconi at present. He 
has an apparatus for this purpose in hand 
and expects to soon perfect it. 

+ ^ 

In 1905 the 295 l>ox factories in New 
England alone consumed 600,493,000 ft. of 
lumber, valued at $8,831,000, of which SI per 
cent was white pine. 
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By Oeorjfe Horton, Chit! Baltimore Fire Department 



The firecracker, which has been the means 
of innumerable fires, can be made to serve 
as an unfailing alarm, even though no one 
is in the house when the fire starts. The 
best detectives are the large dynamite crack' 
era. I have these crackers distributed all 
over my house and have advised any number 
of persons to use them* The idea is decid- 
edly practicable. One of the crackers is at- 
tached to a length of wire and it is then 
suspended from some place where it is likely 
to he useful* 

l have these crackers hanging from the 
roof of the cellar, from the ceilings of the 
stairways, from under the padded seats of 
the chairs and sofas—every place where they 
can be conveniently put and are likely to be 
of use. The idea is simply this: If a fire 

breaks out, it can't make much headway be- 
fore it reaches one of the crackers and the 
explosion gives the alarm. The idea came 



TROLLEY CAR MOVES HOUSE 



One of the most unusual purposes to 
which a trolley car was ever put happened 
at Atlantic City, N* J. 

The building was a 



to me some years ago. and was suggested by 
a fire In a grocery store. 

The fire had got considerable headway, 
and it was discovered by the explosion of 
some canned goods which attracted the at- 
tention of the people In the house. I decided 
that if canned goods made a good fire detec- 
tive, crackers would be just as good. 

There is absolutely no danger, as some 
would imagine, from dynamite crackers, un- 
Jess the fire is there, and when a dynamite 
cracker— the kind I use is about two inches 
long— explodes, it throws itself right out 
with the force of the explosion. It is a good 
plan to keep a couple of them in a ward- 
robe. where there are a number of garments. 
The probabilities are that if a fire took place 
the force of the detective cracker going off 
would extinguish the blaze. 

I have fixed up hundreds of these crackers 
for various persons and certainly do advise 
their use, especially in houses in the sub- 
urbs, where there are not likely to be peo- 
ple passing, and where a fire is, therefore, 
likely to get considerable headway before it 
is discovered. 

♦ ♦ » 

Two great steel plants are to be built on 
the Pacific coast, one at Tacoma, to cost 
15,000,000, and another at Seattle* Tlie 
project is being financed by men who have 
made their fortunes in lumbering on the 
coast* One plant will have 3,200 acres and a 
mile and a half of water front on Puget 
sound- 



good sized story and a 
half cottage and one 
of the big double truck 
summer cars of the 
City & Suburban Trac- 
tion Co. was substi- 
tuted for horses. 

The company ren- 
dered this assistance 
in order to make the 
delay from blocking 
its tracks as short as 
possible. The Street 
Railway Journal says: 
"The span wires were 
taken down one at a 
time, and the trolley 
wire pulled to one side, 
sliding along the side 
of the house, two line- 
men taking down and 
putting up the wires 
as fast as the house 
was moved ” 




Trolley Car Moving a House 
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REINFORCED CONCRETE DAMS 

Points of Superiority --Principles of Strength in Concrete -Steel Construction 




Constructing the Scfmykrs ilk Dam 



The use of reinforced concrete— that form 
of construction now lending: itself to all 
great engineering enterprises where com- 
bined strength and permanence is desired, 
and especially those in which a high resist- 
ance to two great natural elements {wind 
and wave) is essential — presents to the en- 
gineer or architect new considerations not. 
yet generally discerned by the law-making 
element of the country, and therefore in- 
adequately covered by the building ordi- 
nances of our municipalities.- In a number 
of instances* not recognizing reinforced con- 
crete as a special method of construction, in- 
volving principles peculiar to itself alone, 
the regulations relating to ordinary steel 
construction have been applied without 
change to reinforced concrete* and the mis- 
fit, liable to result in serious loss or great 
danger to property ami life, is apparent only 
to the export, who finds himself helpless 
to remedy matters. 

By means of reinforced concrete the world 
is embattling herself against Nature’s stress 
of wind and wave and quake. For her edi- 
fices, that she would fain make permanent 
as earth may be, she is striking roots of 
concrete and steel' for her long-distance 
beacons — on terrible Cape H&tteras* on Mile 
Rock, at Nikolaev and many other mariners’ 



death runs — she is lifting up shafts of con- 
crete ami steel; her swift rivers, given to 
overwhelming and devastating spring floods, 
she is spanning and damming with structures 
of concrete and steel; and she is honey- 
corn lung the earth’s crust with great tubes 
of this same construction, Enthusiasts have 
declared that this is the concrete-steel age — 
enthusiasts, like geniuses, are wont to tran- 
scend the truth; nevertheless* the matter 
is sufficiently important to warrant the pub- 
lic’s becoming acquainted with the funda- 
mental principles involved in the strength 
of this form of construction* 

"The strength of a reinforced concrete 
structure depends absolutely on the Intimate 
union of the concrete and steel; the struc- 
ture must be at the point of failure as soon 
as that union is destroyed.” So states 
Walter Webb Loring* in the Journal of the 
Franklin Institute. Experts in general 
claim that the elastic limit of the metal 
represents the strength of the reinforced 
concrete structure; the inexperienced would 
take the assertion literally: in his mind 
the export qualifies it. Take a steel bridge 
with an elastic limit of 30,000 or 32,000 lbs* 
and an ultimate of 60,000 lbs, A working 
stress as high as 16,000 lbs. has been per- 
mitted with safety. If, however, the structure 



72a 



POPULAR MECHANICS 



were concrete, reinforced with steel of 
the same grade as that used in the steel 
structure* it would by no means be safe to 
permit so great a stress* as the union be- 
tween the concrete and steel would be de- 
stroyed* The stress in concrete due to Us 
contraction during setting, under some con- 
ditions, is as great as that due to the work- 



ing moment increasing with the hood and 
being resisted by the weight of the dam. 
The dead weight of mason ry required is so 
expensive that ordinarily a small factor of 
safety is allowed, and under an unusual 
flood, the dam gives way* The timber dam 
has an upstream face, making an angle of 
less than to 11 with the horizontal* the center 



Fig- l--Seclioft of OukdaJe Power fla use, Tippecanoe, InU* 




ing load, and this, also, must be taken into 
consideration* in one bar system of rein 
fort eluent, steel with an elastic limit of Gfl,- 
000 lbs* is used. In calculating, the limit 
is taken as 50*000 lbs, and divided by four 
to compute the working stress — 12,500 lbs. 
The best reinforcement Is considered to be 
a deformed (bent or curved i bur with a 
high elastic limit, the shape of the bar being 
of the greater Importance. 

The construction of dams is one of the 
most noteworthy applications of reinforced 
concrete. These dams are built hollow, with 
a comparatively flat upstream face, so that 
there Is no tendency to overturn, and in 
many cases both the gatehouse and power 
house are located inside the darn, greatly 
reducing the expense* Pig, 1 shows a sec- 
tion of the Oakdale power house* located 
within a dam, at Tippecanoe, Ind* 

The concrete-steel dam has many points 
of superiority over both those built of solid 
masonry and those built of wood. The ma- 
sonry dams are built with a nearly vertical 
upstream face, so that the water tends to 
overturn at the toe of the dam, the overturn 



of pressure coming within the base, so that 
the dam could not possibly overturn. But, 
as Mr* Loring impressively states: “A 

wooden dam is never any better than on the 
day it is finished* Its deterioration com- 
mences from that day." 

On the other hand, the reinforced con- 
crete dam, as before stated, has no tendency 
to overturn, and gains steadily in strength 
from the time it is built, becoming tike the 
rocks of the earth, part of the earth. The 
dam being hollow* can be inspected for leaks 
from time to time, and thus kept in abso- 
lutely certain condition. Where the soil Is 




Fig. 2— Section of Dam for Low Head and Soft Bottom 
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porous, weep-boles (Pig. 2) are made in 
the bottom of the dam to eliminate any ten- 
dency to upward hydrostatic pressure, pig, 
2 shows a section of a dam located on a 
soft bottom* The expense of a soils] ma- 
sonry dam under these conditions would be 
prohibitive. 

Another important advantage is the effect 
of ice on the dam. Where a solid masonry 
dam would be carried out by the pressure of 
a great ice gorge, or where a defective plank 




Section of Breast Dam for Soft Foundation and t«w 11 end 



in a wooden dam would allow the ice to 
bite into its surface and finally destroy it, 
the hard, smooth, uniform deck of the con- 
crete dam, rising by an easy incline from 
the bed of the river, lifts the whole mass of 
ice easily to the crest and the incline of the 
apron drops it to the foot, 

In building the Scbnylerville (New York) 
dam the record closing time was made* 
Work on this dam began September 27. 
1904, and was finished December Si, 1904. 
Until March 11, 1905, the water was allowed 
to flow through the channels left and then 
the dam was closed in just 45 minutes: a 
feat impossible in any other form of con- 
struction. 




Section of Apron Dam for Rock Foundation and High Head 




Section of Concrete-Steel Ham With Half Apron 

» * ♦ 

COMPARATIVE COST OF 50 HR BY 
SEVERAL MOTIVE POWERS 



The efficiency of a producer gas outfit is 
set forth by a writer in the Wornl-Worker 
who says: 

A parly who owns a wood-working plant, 
now closed down, applied to me for advice 
as to the most economical power to install. 
When the plant was operated a portion of 
the fuel needed was obtained from the ref- 
use, but the additional fuel minimi was one 
of the main reasons for suspending opera- 
lions, He had in use an Sh-h. p. boiler with 
a 30 h. p, engine, but wanted my calcula- 
tions to consider a 50- ii. p. outfit for the 
new conditions, and was inclined In resume 
operations if the cost of fuel could be 
brought within a reasonable figure. 

After obtaining the prices of the various 
fuels available at that place I found the fol- 
lowing fuel costs for operating a 50-h, p. 
plant for i«ne year: Steung $2,625; city gas, 
$3,210; gasoline, $2,812.50; electric motor, 
$2,500; producer gas (anthracite coal), 
$502.50* are! producer gas (coke). $393.70. 

Then, taking into consideration the differ- 
ence in the cost of those prime movers, I 
found the following comparison for operat- 
ing each apparatus fora period of ten years* 
These tig hits include the original cost, 0 
per cent, on the investment; repairs, fuel 
and attendance for ten years: Steam, $2S - 
S50, per h. p. per year $77.70; city gas, $37.- 
720, per h. p* per year $75,44; gasoline, $33*- 
445, per h. p. per year $66.89; electric mo- 
tor, $20,300, per h, p, per year $52,50; pro- 
ducer gas (anthracite coal), $13,105, per 
h. p. per year $26.21; producer gas (coke), 
$11,412, per h, p, per year $22,83, 




730 



POPULAR MECHANICS 



The difference between the test of operat- 
ing the steam and the producer gaa appa- 
ratus with coke for fuel would produce a 
dividend of 10 per cent, on nn Investment 
of $26,000. In making this comparison no 
account was taken of such items as would 
be common to all the apparatus considered, 
such as depreciation, etc* 

♦ • ♦ 

MAKING CEMENT CISTERMS-A 
NEW INDUSTRY 



Cisterns are now built of concrete, which 
has numerous advantages over the old style. 
As now built the cistern is a large jug, with- 
out seam or joint and all in one piece. 
Cistern making of concrete Is a new branch 
of work which the concrete constructor can 
profitably add to his cement walks, founda- 
tions, and hollow blocks* 

A patent has been granted on a set of ad- 




T’iii-m Complete 

justable forms, which enable the cistern to 
bo made of any size desired. The cistern 
can be built up one section at a time where 
there is seepage or danger of cave-in. In 
building, a 4-tm floor of concrete is first laid, 
then the forms are set and a thin concrete 
poured all around, and tamped* The pro- 
portions recommended are: 1 part cement; 

2 parts sand; 4 parts crushed stone. Or, if 
gravel Is used: 1 part cement; six parts 

gravel. The forms remain In place three or 
four days, then are removed, and the inte- 
rior of the cistern given a cement wash or 
a coat, of cement mortar* For the wash use 
a clean cement with 2 per cent waterproof 




compound* For mortar: 1 part cement, 2 

parts sand* and 2 per cent waterproof com- 
pound. Such & cistern should last indefi- 
nitely. 

Fig. 2 shows how the arch and neck are 
built up; Fig* 3 how forms are braced and 
scaffolds placed. 

— — * ♦ 

AUTOMOBILE HEARSE 



The automobile hearse which has been pre- 
dicted* has arrived, and is found to be 
extremely satisfactory. The exhaust from 
the engines is muffled so as to make the ac- 
tion of the machinery noiseless, and the 
silent movement of the vehicle is said to be 
in no way displeasing. The next advance 
will doubtless be a train of automobiles for 
the accommodation of all who accompany 
the hearse to the cemetery, the vehicles be- 
ing covered and painted in some subdued 
color. 




Thv A uto Hearse 
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A FLOOD AS AN AMUSEMENT SPECTACLE 



The London Hippodrome, world-renowned 
for its marvelous spectacles, lias recently 
amused the English public with a flood so 
realistic and thrilling that spectators are 
thrown into a frenzy of excitement almost 
equal to that produced by a real flood, 

A peaceful village scene, with cattle 
browsing in the lanes and children playing 



about the doors of its pretty cottages* is 
suddenly transformed into a place of hor- 
rors by the breaking of a dam. The little 
village is demolished by 300.000 gal. of water 
that sweeps over it carrying away bridges, 
trees and bouses. Terrified animals rush 
down the hillside into the lake and thrilling 
rescues of human beings are effected. 



♦ 

INCREASING CAPACITY OF FREIGHT STEAMERS 



Ocean freight steamers are now being 
built after plans which a few years ago 
were declared impossible, and which 20 years 
ago could not have been constructed because 
the materials could not have been furnished. 



The illustrations show the ordinary type 
of steel hull construction as compared with 
the latest types. In the old the upright and 
cross beams seriously interfere with stow- 
ing of cargoes. 




New Type 



Old Type 



New Type 
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LARGEST ANCHORING CABLES FOR 
NEW CUNARDERS 



Since IS 55 until the present year the 
chain cables for anchoring: purposes made 
for the “'Great Eastern’* have held the record 
for size. These cables were made of iron 
2% in. in diameter,, and at the time were 
considered enormous. With the construction 




Cable before and After Testing 

of the two new mammoth Cunarders, “Lusi- 
tania’' and “Mauritania/ the anchoring cable 
record is broken along with many others. 

The iron used in the Cimarders’ cables is 
3% in* thick at the smallest part, or % in. 
larger than that used for the "Great East- 
ern*” Each link is about 22 *4 in. long, and 
with the crucible cast-steel stud weighs 160 
Ibi. The weight of the main cable, which is 
about 2,000 ft, long, is 100 tons, while the 
joining and anchor shackles weigh 500 lbs* 
and S4Q lbs. respectively. The chain is 
forged throughout. 

Three links of the chain were subjected to 
severe tests. First, to the proof strain of 
180.8 tons established by the British Ad- 
miralty. This resulted in a total elongation 
of the three links by % in- The chain then 
withstood the statutory breaking strain of 
265.7 tons with a further elongation of % 
in. resulting. Then the maximum capacity of 
the testing machine — over 370 tons— was 



applied and the links did not break under it, 
nor show' any sign of fracture or defect on 
examination. The only result of the tests 
— the most severe ever applied to a chain 
cable — was an elongation of the three links 
by 6 In. above the length before testing* 


SEVERE TEST OF PRODUCE R-G AS 
ENGINE 



It is well known that the producer-gas 
engine is more economical of fuel than a 
steam power plant, but there seems to be a 
great difference of opinion among engineers 
regarding the possibility of successfully op- 
erating producer-gas plants for furnishing 
continuous power* As a result of this con- 
troversy, Prof. R, H, Pernald, of St. Louis, 
undertook an endurance test, using a 235-hp. 
gas engine, supplied by a pressure producer, 
using bituminous coal* j 

The engine (see Fig,) was connected to a 
generator, the electrical energy being dis- 
sipated by a water rheostat. The load on 
the engine could thus be adjusted, by increas- 
ing the surface of the plates exposed to the 
water, or by bringing the plates closer to- 
gether. The apparatus was started on the 
first of April, and ran continuously for 2A 
consecutive days, thus affording indisputa- 
ble proof of the possibility of operating pro- 
ducer plants continuously for power pur- 
poses. 




If other tests confirm the conclusions of 
Mr. Feraald. the gas producer may possibly 
revolutionize the modern methods of power 
plant construction* as the efficiency of a gas- 
producer power plant is about 30 per cent of 
the total heat value of the coal used, while 
a steam plant usually gives 12 per cent or 
less. 



To cleanse zinc articles pickle in spirits 
of salts f hydrochloric acid ) with water 
added for about three minutes. Then wash 
and dry. 
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All the articles ap- 
pearing in this tie- 
partment are reprint- 
ed in book form at 
tile etui of each year* 



SHOP 




Contributions to 
this, department arc 
invited* If you have 
worked out a good 
idea nr know of tmie T 
please send Lt in. 



TO SET A BELT SHIFTER 



Anyone tv ho has had trouble with a belt 
sliding over to the wrong pulley will ap- 
predate the following device: The shifting 
mechanism is the same a* an ordinary belt 
shifter with the exception of the lever, which 
has a spring at the upper end, as shown in 




the cut* This spring* which Is in compres- 
sion, forces the shifter to the extreme post’ 
tion in either direction and holds it there. — 
Contributed by C. E* Holcombe, 2912 Edina 
Bird** Zion City, ML 

^ ++ 

STARTING SCREWS IN CLEANOUT 
COVERS OF TRAPS 



Considerable difficulty, oftentimes, is ex- 
perienced in starting the screws when re- 
moving brass clnanout covers from traps* A 
good way, says the Metal Worker, is to give 
the wrench a few sharp strokes with a ham- 
mer at the point indicated in the sketch* 




The shock will make the brass let go and 
the cover can be readily unscrewed. 

* — * * i — — 

WIRE FOR STRINGING WATCH 
PARTS 



A very simple and convenient device for 
watch repairers Is shown in the sketch here- 
with, and is used for stringing the parts of 
a watch during the process of cleaning. It 




can be easily made by any repairer, says a 
correspondent of the Keystone, and will soon 
pay for the time required to make it. 

■ » ♦ 

ADJUSTABLE RING FASTENING FOR 
A ROPE 



An adjustable rope fastening, such as is 
shown in the sketch, will be found very 
effective for guy-rope fastenings* derrick 
fastenings, jury-mast knots, temporary mast 




bands, and numerous other devices where 
ropes are used. When used ou the neck 
ropes of horses, a snap should be fastened 
to the end of the rope and hooked to the 
ring B, The size of the noose can then be 
made larger or smaller by drawing the rope 
through ring A, as shown in Fig, 2 , and 
moving ring B the required distance. Then 










when the rope Is drawn back, it will leave 
the rings as shown in Fig. 1. The rings can 
be made of iron or steel, somewhat smaller 
than the diameter of the rope, and when a 
number of fastenings are to be placed on 
one piece of rope, the rings, A, should be 
made oval-shaped so that they may be passed 
over the others. When only one fastening 
is required both rings may be made round-— 
Contributed by Harry Hall, Brooklyn, Iowa. 
■ 

MAGNET FOR A BROOM HANDLE 



Shop brooms equipped with the following 
device will bo very useful for recovering 
brads, small screws, and other articles from 
the shavings. The broom handle is slotted 
a short distance and a magnet is held in 




Magnet Attach men* for Broom Handle 



the^&Iot by a iVin, stove bolt* as shown In 
the sketch, I use this device every time l 
sweep up, and usually find largo quantities 
of brads, staples, and small screws, ! upset 
a tiox of brads once and they fell in a lot 
of shavings and dust, but were quickly sepa- 
rated with the magnet, — Contributed by Ed- 
win Howland, Baltimore* Md, 

■ — — >« + 

CABLE DRUM CARRIAGE 



This device is used for holding the large 
spools* upon which is wound the lead-covered 
cable used in electrical work. The handling 
of these reels of cable, which has always 
been very difficult, owing lo their great 




Cable Drum Carriage 



weight, can be done by one man when using 
this device. With it the cable can be un- 
wound cither backwards or forwards and 
the drums can be easily raised by means of 
the powerful worm gear. 

With the exception of the shafts and 
wheels the apparatus is built entirely of 
steel and is designed to carry varying sixes 
and weights of drums. 

■ 

IMITATION ROSEWOOD STAIN 



Put 1% lb* logwood chips In a gallon of 
water and boil until reduced in volume to 
2 qt. Apply boiling hot, says the Master 
Painter, and if several coats are necessary, 
let each coat dry before applying the nest, 
Grain the finished surface with a camel s 
hair pencil dipped in logwood infusion con- 
taining the sulphates of Iron and copper. 
— — ♦-*-* — — — 

HOW TO SHEAR WIRE IN A LATHE 



Instead of having a shaper rigged for 
shearing, this work may be done on the 
lathe, says the American Machinist. 

Swing the mandrel* A (see sketch), which 
has a circular shear* B (made of tempered 
tool steel), cm It, between the centers. 
Fasten a tool-steel piece, C (drilled for the 
wire, E, to be sheared and for the stop, D, 




which determines the length of the pieces to 
be cut), Sn the tool-post. 

Operate as follows: Start the lathe, enter 

wire, E, in the bole In C* and press toward 
stop, D; when opening, B, Is opposite the 
hole in C, press the wire up against D, anti 
cutting edge F will shear it off, The piece C 
can have a series of boles in It to suit dif- 
ferent sixed wires. The circular shear, B, 
will last for a long time as there is plenty 
of stock for grinding. 
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A NEW METHOD OF TURBINE 
CONTROL 



In a paper read before the American In- 
stitute of Electrical Engineers, Mr. Lamar 
Lyndon describes a form of governor by- 
pass shown in the sketch. It has been found 
that when the supply of a turbine is sud- 
denly checked, the momentum of Hie mov- 




ing column of water causes an enormous 
Increase in pressure, which would probably 
burst the pipe if it were not for the relief 
valves, which open and thus allow part of 
the water to escape. 

In the new method the relief valves are 
replaced by the compensating valve, A, 
which operates in connection with the gov- 
ernor, This arrangement prevents the oscil- 
latory movement of the governor, and gives 
a more uniform speed in the turbine. 



HANGER FOR BLUEPRINTS 



In hanging blueprints on the line to dry, 
they are apt to be torn or hung ro that they 
dry unevenly. The hanger illustrated climb 
nates this difficulty. The blueprint Is 
clipped with the hanger while in the water, 
says a writer in the American Machinist, 
and the whole thing is then lifted out easily. 




H anting ULuepriiits 



HOW TO LEVEL AN OILSTONE 



For use in properly truing up oilstones 
provide a block of oast iron IVj in. thick. 
» in. wide and 12 in, long, with a projecting 
ledge 14 In, wide and 14 in. high on one 
side, this to keep the block from slipping 
when on the bench. Plane the block up 
true on both sides and the three edges, says 
the Patternmaker, and place on the bench 
convenient to sink water: also provide 

coarse and fine emery powder. 

To true up an oilstone or slip, place a 
small quantity of the coarse emery powder 
in the middle of the block, pour on a little 
water and rub the oilstone back and forth 
until its surface is level: then repeat the 
operation, using flue emery powder with 
water. To true the round side of a stone, 
and preserve Its original radius, turn the 
stone while rubbing. 

This method will entirely remove all the 
glaze, so objectionable in oilstones* and 
leave a nice surface similar to that obtained 
by grinding. 

— — 

PUMPING TO A 100- FOOT ELEVA- 
TION 



With two piston type steam pumps for 
tank service, either of them able to dis- 
charge sufficient water to a 50-ft, elevation 
with a nominal lift of, say. 10 to 15 ft,, it 
is possible to force water 10(1 ft, vertically 
by the following method: 

Connect the suction of one of the pumps 
to the water supply and the discharge to a 
receiver capable of holding the required 
pressure, in this ease SI. 7 lb. Connect the 
suction of the second pump to this receiver 
also and connect the discharge to The main 
that carries the water to the 100-ft. eleva- 
tion, To steady the action of the pumps, 
says a correspondent of the Engineer's Re- 
view, the receiver must he fitted with a 
good-sized air chamber. 

In operating keep the steam valve on the 
first pump open full and control the speed 
with the steam valve on the second pump. 
The second pump not having any lift will 
he able to overcome the increase of fric- 
tion in the discharge main. Any boiler will 
do nicely for a receiver, but it would be bet- 
ter not to use too large a receiver. 

This scheme will work on rotary pumps 
as well, but not on plunger pumps. The 
two pump scheme can be worked very nice- 
ly for tire service at a distance and in a 
great many other ways its well* 
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BENDING AN OIL CAN SPOUT 



To make a bend in a spout for an oil can 
or a machine oiler proceed as follows: 
Form the straight spout in the regular 
way over the blow horn slake and solder the 
seam. Plug tlie small end of the spout with 
a piece of wood and pour melted resin into 
the spout until It reaches the point where 
the hem! is to be made. Let the resin cool 
till solid, then make the bend over the round 
stake or mandrel to the desired form with- 
out a buckle. 

Heat the spout gradually over an oil 
torch, says a writer in the American Artisan, 
until the resin again melts and runs out. 



A NEW WAV TO BEND TUBES 



The principal difficulty in bending lubes 
is the tendency to buckle am] wrinkle. This 
has been overcome in some instances, by 
pouring melted resin into the tube before 
bending, and while this method prevents the 
tube from wrinkling la long radius bends, 
it has been found unsuitable for making 
sharp bonds or for making bends in which 
the exact diameter of the tube Is to he 
maintained. The tube is also slightly flat- 
tened at. the bend, and is therefore not per- 
fectly round. 

It being required to bend a number of 
brass tubes through 30® without any wrin- 
kles, creases, or change in section, a cor- 
respondent of the American Machinist made 
use of the “fluid punch” principle. The 
tubes were forced through a die, as shown 
in the sketch, and a water pressure of 6,000 
lb. per sq. In. applied to the Inside of tlie 
tube. The tube being closed at the end was 



forced through the die by the pressure of 
the water, and as the diameter of the die 
all around the bend was the same as the 
tube, there waa no place for the metal to go 
except in the desired direction. The diame- 
ter could not be increased because the walls 
of the die prevented this, ami it could not 
be decreased at any point on account of the 
high pressure within. 

In using this device the cud. A, became 
rounded as a result of the pressure, and was 
afterward* cut off. If the die is supplied 
with a liberal amount of oil it will last a 
long time and do good work, 

— -*-*—# — . — ~ 

TO REPLACE A BROKEN CASTING 



When a cast-iron part of a stove or other 
article is broken the following method is 
usually the cheapest w ay to replace it: Take 
the broken casting to a foundry and have a 
new casting made, using the original as a 
pattern. The molder can easily place the 
broken parts together m that the duplicate 
casting will be perfect unless it is very com- 
plicated, 

The duplicate casting will ho a little 
smaller than the original as cast iron 
shrinks about in. in a foot in cooling. If 
the shrinkage should be an objection it may 
be partially overcome by annealing, as sug- 
gested by a correspondent of Machinery. To 
anneal the casting, heat it in a slow char- 
coal fire to a dull red heat, and then rover it 
over about 2 in, with flue charcoal. Sprinkle 
several inches of dry ashes on top and allow 
to cool slowly. This will permanently ex- 
pand the casting which will then be very 
nearly the slae of the original. 




A New Way Tn UcnJ Tubes 
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CUTTING A KEYWAY WITHOUT A 
MACHINE 



A key way can be cut in a pulley, gear, or 
other piece of machinery without the use 
of a planer or slotting machine by the tools 
shown in the sketch, and a hammer. The 
cylinder, A, is made of hard wood and 
turned up to fit the bore of the pulley. 
The groove, 13. is the same width as the 




key way required, and deep enough to re- 
ceive the iron piece, C, and the steel chisel, 
B. The piece C has the end bent over as 
shown to prevent it from sliding out of the 
groove. The shims, IX can be made of gal- 
vanized iron, thin strips of hard wood, or 
almost any material obtainable. 

To use these tools put the cylinder in the 
bore of the pulley and put piece C in the 
bottom of the groove. Drive the chisel 
through the bore and then shim up with 
the strips* D t driving the chisel clear 
through each time. 

About six shims will be required for mak- 
ing most key ways, but it is well to have 
more as the depth of the groove, B. will not 
then have to he an exact dimension. 

» — » — » 

TO KEEP PLASTER OF PARIS FROM 
HARDENING QUICKLY 



In the May number G, M Backus says: 
-To keep plaster of parts from hardening so 
quickly, use vinegar instead of water for 
mixing. 1 * That depends on how long yon 
wish to keep it from hardening. After 
thirty years' experience with plaster of parts 
I find that mixed with clear vinegar it will 
not harden ill six hours, but will work like 
putty. 

The better way is to add one-fourth, or 
possibly one-half vinegar to the water. If 



wanted for stopping cracks in walls, one-half 
vinegar will give all the time required and 
will make a better filling than when all 
vinegar is used; one-fourth vinegar will 
give ample time and make a still better 
stopping. — Contributed by W. C, Bunker, 
D. D. S,, Oregon, III. 

* — •— * 

MOW TO MAKE A SMALL SPLIT 
PULLEY 



To make a small split pulley up to 10 in. 
iu diameter, the following method is excel- 
lent, says a writer in the Wood Worker; 

Take two pieces of firm stock, A A, as 
long as the desired diameter of the pulley, 
plus a little to work off, and as wide as the 
desired face. Join them up and make a 
light saw mark across the center, as in mak- 
ing a wooden box, then bolt them together 
with a piece of heavy cardboard or very 
thin wood, a a, Fig, 1, between. This card- 
hoard or wood should be cut through at o, 
so that there will be a hole there for the 
worm of the bit to follow. 

Having bolted the pieces together, bore a 
hole of the size of the shaft. Now take two 
pieces, B B, of the right thickness to com- 
plete the circle, saw roughly to size, fit them 
over the holt heads and nuts, and screw on, 
being sure to countersink the screw heads 
sufficiently to allow for the turning, Mark 
piece B, which covers the nuts, so that the 
pulley may be taken apart by removing that 
piece only. 

Having built up the rough pulley in this 
way, take off the piece 11, remove the nuts 




from the bolts, take apart the pieces A A, 
remove the thin pieces — you have no fur- 
ther use for them — and having made a wood 
mandrel of exactly the size of the shaft, 
clamp your pulley on ft, and turn as desired. 
The pieces A A need not be of especially 
hard wood; white pine has been used with 
perfect success, and they are doubtless the 
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better for tiding thin enough 30 that when 
the bolts are drawn up they will have a 
blight tendency to spring* thus bringing the 
end grain to bear on the shaft and clamping 
it tighter than if they were rigid. 

» 

PROBLEM IN ARRANGING PULLEYS 



In the ordinary method of using two 
single-block pulleys, the pulling force is only 
doubled* but by arranging the pulleys and 
rope, as shown in the sketch, the force l& 
increased to four times that of the power 




To Get a 4 to f Pull With Two Single Block Policy* 



As It is half a foot from A to B, the 
graduation is made one-half size* so that a 
distance of in, on the scale should read 
1 la., which gives iho taper in I ft. 

1 t » 

SUPPORTING LONG LINES OF PIPE 



Often It is not desirable to support long 
lines of heavy piping with trestle or bridge 
work. A correspondent of the Metal Worker 
describes his method in such case. 

Three lengths of 6-in. iron pipe, each 
about 14 ft. long, were to be used in cross- 
ing a street, leaving an unobstructed clear- 
ance of 15 ft. The pipes were arranged to 
rise in a vertical line above each sidewalk 
and near the riser were placed two lOxlO-im 
posts to support the pipe line and the weight 
of water in it. The three lengths of pipe 
were joined together with flanges, giving the 
abutting ends maximum hearing surface 
and assisting materially in keeping the line 
rigid. 

A block of wood was placed toward each 
end of the line and over these were passed 



applied to the end of the rope. The pulleys 
A and B arc connected, as shown, and the 
rope is* then given one turn around a post, 
tree or other object, C, 

When the pulley B reaches the post C* 
hio&en the rope and slide pulley B hark to 
pulley A, which will have traveled half the 
distance traveled by pulley B. — -Contributed 
by A. D. Newltn, Dunlap, Cal. 

» » » — . 

A MACHINIST'S TAPER GAUGE 



The sketch shows a taper gauge made by 
a correspondent of the American Machinist, 
and found useful for measuring the taper of 
lathe centers and other tapered work. The 
principle used is the same as that found In 
the taper attachments of a lathe. The lower 
jaw slides up or down to adjust the work; 
the upper one swings on a stiff Joint. C K to 
adjust the taper; both jaws are locked with 
thumbscrews. 










two %-in. round iron rods, bearing under- 
neath two other blocks 6 by S in. In size, 
placed as shown. The rods were screwed 
together hy turn buckles. The size of the 
rods is determined by the length of the span 
and the bends they are to be given. 

— ■ 

TO CUT INDIA RUBBER 




Those who have had to cut heavy gaskets 
or other rubber articles have found that 
substance an unpleasant material to work. 
The cut tan be made neat and clean, says a 
correspondent of Machinery, if the knife he 
kept wet; and If conditions permit* this can 
be best effected by doing the cutting under 
water, as good housewives know to do when 
peeling onions. Potash water is better than 
plain. 
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BORING A HOLE IN A CEILING 



A man who wanted to bore a bole through 
the ceiling in bis house, accomplished the 
task without getting any plaster or chips 
on the carpet, though his wife had told him 
he surely would, says American Machinist. 
He thrust the bit through the bottom of a 
pasteboard box. mounted a stepladder and 
bored the hole, catching all the Utter in the 
box, 

™ . $ ■ » 

T-SQUARE ATTACHMENT 



The device shown in the sketch will 
keep the T-square true at all times, and 
saves many movements of the left band 
when working near the end of the blade 
with a triangle* A piece of angle brass, A, 
is screwed to the drawing board near ihe 
left-hand edge on the under side. A piece 
of sheet brass. R, is bent, as shown, and 
screwed to the head of the T-square, A steel 



T-Square Attachment 

spring, C, is fastened to B and slides on the 
brass angle. A, thus keeping the square true 
at all times. The sketch shows a view of 
the under side of the drawing board. — Con- 
tributed by A. L, T., Lansing, Mich. 



CHALK IN THE SHOP 



A good way to keep a tile from filling up 
with the metal being filed Is to rub it. with 
chalk; especially is t bin good, says Wood 
Craft, in reducing a shaft by means of a 
file. 

Chalk makes a good oil extractor for old 
belts, also. Rub the chalk into the belt 
thoroughly, then pack the belt in chalk and 
led stand for a day or two. The capillary 
action induced will draw the oil from the 
belt into the chalk, and enough will be re- 
moved to make the belt fit for service* 



EASILY MADE TRAMMEL POINTS 



A trammel point in which no fine adjust- 
ment is required, can be made from pipe 
fittings and a steel rod, as shown in the 
sketch. The device can be made with either 
one traveling point, A, and one stationary 




point, B, or with two traveling points, as 
may be desired. 

In making the traveling point a two-light 
gas fixture body is drilled to receive the 
%-in, rod, and tapped for the steel point, as 
shown. The \± 4 n, nipple acts like a set 
screw, and the *4 -in. malleable tee serves 
as a handle. The steel rod can be 

made any length desired and can be bent 
either hot or cold— Contributed by Geo. A. 
Madison, Baltimore. Md. 

» * + — 

KINK LOR TELEGRAPH LINE 



A friend and I use the accompanying 
kink on our telegraph line, doing away 
with the dirt and cleaning of gravity bat- 
tery; we use dry cells instead, A A are two- 
point switches; keep the switches on left- 
hand point when not In use. When U calls 
C simply put switch on right-hand point 






Wiring Kfrtk for Telegraph 
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and call as usual. In connecting up the 
battery, observe that the positive pole is 
connected to switch at one station, while 
the negative pole is connected to the switch 
at the opposite station, giving a chance to 
use both batteries, it desired. — Contributed 
by F, L. Wheeler, Cliftondule, Mass, 

♦ ♦ ♦■ 

LAYING A RREROGM FLOOR 



The ftreroom floor should !>e planned not 
only to give good ^wearing value, but for 
comfort as well. The following plans, with 
modifications to suit the individual needs, 
is excellent: 




CJ.ay 



Laying & f 7 Ere room floor 

First provide a supply of material: bricks, 
cinders, sand and cement, then proceed to 
excavate the part of the fireroom where the 
bricks are to be laid to a depth of at least 
15 In. below the door sill, lu this excava- 
tion lay a course of cinders S in. deep (see 
sketch) ; the cinders should be slightly wet 
and tamped in place thoroughly with tamp- 
ing tools. Follow the cinders with a layer 
of coarse, sharp sand 4 in, deep at R' and 
2 In. deep at R. In part of the ttrernom 
the brick should be laid diagonally, but as 
there is considerable waste in making 
broken joints, they may be put in straight 
ut the sides of the floor and the rear of 
the boiler. 

In front of the boilers the floor should 
slope slightly so that water from the ashpit 
which comes nut with the ashes when the 
fireman is cleaning fires will not form smalt 
pools which do not conduce to comfort. The 
heaviest work of the fireroom comes on 
the space between the boiler fronts and the 
doffed lines, FF, therefore the brick should 
be thoroughly grouted in there, To do tills, 
mix up clear Portland cement with water, 



very thin and pour In ail the joints, When 
the joints are full to overflowing, spread the 
cement all over the space with a coarse 
broom. Cover that portion of the floor from 
the dotted lines FF to (lie outer wall at G 
with very fine sand, tiunplng thoroughly; 
then when ail the joints are filled* sweep 
off the sand. Vitrified brick, which is very 
hard, should be used for laying the floor* 
A correspondent of the Practical Engineer 
says that a floor laid in this way will give 
excellent satisfaction and last a great while. 

♦-*-+ 

CEMENT BLOCKS CURED BY STEAM 



Cement blocks or bricks made by the dry 
process may be cured by steam, says Munici- 
pal Engineering, Where the block plant Is 
operated by steam, the exhaust steam can 
be used for curing Eind the extra cost is 
very small. It is necessary to use a closed 
shed for storing the green blocks until they 
are ready to be removed to the curing yard. 
This Is less convenient than the open shed, 
but if cars for handling the blocks and hold- 
ing them while in the steam were provided* 
there would be no difficulty in this respect* 
■ — 

SCREWDRIVER THAT HOLDS THE 
SCREWS 




the fingers in turning. Spring steel rod is 
the material used for this device* The ends 
are made quite thin in order to have tlie 
spring as sensitive as possible. The method 
of using the driver is shown at Fig. 3, 



For very small screws the screwdriver 
Illustrated is convenient, especially, says 
American Machinist, for putting screws in 
place in the interior of typewriters, adding 
machines and the like. 

The side view. Fig, 1, shows two prongs 
on which a slight pressure Is exerted when 
a screw is to be held; as soon as the pres- 
sure is removed the prongs spring back 
gripping the screw firmly. The handle of 
the rod Is knurled to afford a good grip for 
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RECIPE FOR MARINE GLUE 



One part ol pure India rubber dissolved 
in naphtha. When melted add 2 parts of 
shellac. Melt until mixed. Four out on tin 
until cold. Melt and use with a brush at 
water- bath heat. 

Or take a handful of quicklime and 4 oz, 
linseed oil. Boil, anti pour out on a plate 
until hard. Melt and use. 

Or take 1 lb. of common glue — not fish 
glue — in 11 qt, of skim milk. Beak and hoik 

AH these are good, 

♦ ■-*- + 

HOW TO MAKE A CUTTING SHEAR 



A very handy cutting shear can be made 
at little expense and requires little more 
than a couple of hours' labor* says a cor* 
respondent of the American Blacksmith. 

Make the strand or bench of 4x6dn* oak 
lumber, similar in construction to an ordi- 
nary work truss, ami -4 ft. long, Secure two 
o utter-bars from an old reaper and bend the 
end of one up and the end of the other down 
and rivet the two bent ends together. Make 
the lever or handle of ] j-ln. stock 4 ft. long 
Split one end of This piece so as to evenly 
distribute the strain on the rivet by which 
the lever Is hinged to the lower blade or jaw 
About 5 in. from the split end drill another 
hole. Cut two pieces of stock, 1 by by 0 
in. long and drill u hole in each end o£ both 
pieces and rivet one on each side of the 
upper blade or Jaw and connect them In 
turn to the lever or handle. 

Fasten the lower jaw to the bench or 
stand with two or four brackets, one or two, 
as the case may be, on each side of the Jaw 
and halt firmly to the wood base. 

Forge a hook on the end of a piece of 
5 ^.-im round stock, run the straight end 
down through the bench, hook the other end 
over the top edge of the lower jaw and bolt 




the lower end firmly to the floor, thus hold- 
ing the shorn rigid. This tool can lie used 
to cut flat stock % by 3-in, or ij-In. round 
rods. 



COMBINATION TELEGRAPH AND 
TELEPHONE LINE 



The accompanjlng diagram shows a sys- 
tem which 1 recently installed, in Kansas for 
simultaneous telegraphy and telephony and 
which is giving as good results as could lie 
had were they entirely separate, On ac- 
count of it s simplicity it can be made by 




Wiring f<ir Ciirahination Ttlegr»ph and Telephone Line 

anyone for loss than the cost of any stand- 
ard telephone made. 

A word explaining Us operation may prove 
useful. When receiver is* on the hook In ils 
normal position, the pushing of the button 
completes the circuit of six cells through 
an ordinary buzzer, primary of induction 
coil back to the battery, thus giving an in- 
terrupted direct current through this circuit 
and generating an induced alternating cur- 
rent in the secondary of The induction coil 
which passes out over the Hue. actuating 
Elic diaphragms of nil receivers and vibrat- 
ing them in unison with the buzzer of the 
ringing telephone* Receivers in this way 
act as “howlers" in addition to their usual 
function. 

The condenser of course prevents the 
Morse current from reaching or working 
through the telephone to ground. The im- 
pedenee, or retarding coll, may be made by 
using one of the colls out of an ordinary 
Morse relay flSO obrcis), ns Its resistance is 
7a ohms. Whore Morse sets come between 
telephones on Ihe tine, both key and relay 
of the set should he completely bridged 
across with a condenser of small capacity. 
Where it is possible to use two telegraph 
wires and make a metallic circuit, a 1 micro- 
farad condenser oil each side of telephone 
will serve the purpose of the 2 micro-farad 
condenser shown in diagram r — Contributed 
by C. V. Patterson. Independence, Kan, 





742 



POPULAR MECHANICS 



DEVICE FOR RIPPING LONG STOCK 



Long stock for moldings, etc., is easily 
ripped when a device like the one illustrated 
is used, says a correspondent of the Wood* 
Worker. 

In the sketch. A is a plan view of the 
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For Ripping Long Stock 



saw table and P is the top of a bench, or 
trestle, for the stuff to run out on* This 
top. P* may be Independent of the saw table, 
and made with four legs adjustable to 
height, if the saw table is adjustable, or It 
may he secured to the saw table at the one 
end and have a leg at the other. The entire 
efficiency of the device lies in having it a 
little over half the length of the longest 
stock to be worked, say 10 ft. long for 16-ft. 
stuff, and having the outer end cut on a long 
bevel, as shown. A strip being ripped off, 
It will lie on the table till the next pushes 
It along; then when the center passes the 
end of the bench, it will tip and slide off 
the bevel end, falling to the floor in the 
position indicated by the dotted line. With 
a device of this kind one man can rip mold- 
ing stock very nearly as fast as two could 
do it without, 

— ♦ * ♦ * 

ANVIL MADE OF STEEL RAIL 



The amateur blacksmith can make himself 
a very satisfactory anvil of a piece of steel 
rail— often to be found at the junk shop, A 
in the sketch shows the rail; BB, two blocks 
of wood just the length of the rail, used to 
prop It; C, two bolts; DD. four long screws, 
and EE, two pieces of angle iron of the 
same length as the piece of rail. The Model 
Engineer, London, says this makes a strong 
and useful anvil. 




Anvil Made of Steel Rail 



SUPPORTING POLES IN SWAMPY 
GROUND 



In setting telephone poles in swampy land 
where the mud is too soft and deep to give 
a solid bottom, a cheap and easy method of 
supporting them is shown at Fig. 2. Bolt to 
the foot of the pole two pieces of creosoted 
pine planking, crossing at right angles* Re- 
inforce the pole. If necessary, by putting in 
a push and brace* with planks bolted at the 
foot the same as at the base of the pole. 
Where the line will be exposed to strong 
winds HU n hole around the base of the pole 
with concrete, says the American Telephone 
Journal. 

Where the ground Is too soft for this 




Setting Telephone Poles In Swampy Land 



method to be successful, plant the pole and 
bolt to it just above the ground and at right 
angles to the line, two pieces of planking 
about 10 ft. long (Fig. l). Nail short pieces 
of planking 3 ft. Jong to these 10-ft. planks 
and at right angles to them. Then on each 
side of the pole fasten two pieces of plank 
ing to extend Trom a point on the pole about 
5 ft. above the ground to the ends of the 
10 ft. planks. 

■ — ♦*» 

TO CUT HARD RUBBER 

Hard rubber in sheets is very difficult to 
cut under ordinary conditions, but hy plac- 
ing In hot water it becomes soft like a piece 
of leather and may then be easily cut in any 
shape desired by using ordinary shears, 
When it begins to cut hard dip in water 
again and continue until the cutting Is done. 
Then lay on a flat surface and allow it to 
remain there until cold. 
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ETCHING ON BRASS OR STE El- 



In the usual method of etching on tools 
or instruments of any kind, the article is 
covered with melted paraffin and then 
marked with the name, monogram or other 
inscription, by means of a pin or scriber of 
some kind. In a new method, described by 
a correspondent of Machinery, a rubber 
stamp is vised in place of a scriber, and 
Rsphaltum varnish is used as a “resist” in 
place of paraffin. If the stamp has a fancy 
border it will add greatly lo the appearance. 
The varnish is used on the stamp in place 
of ink and the impression is then made on 
the article to he etched. When the varnish 
has dried, apply the acid, which will eat 
into the metal at the exposed places and 
leave the letters in relief. 

The following acids for etching will he 
found to give good results: 

IRON AND SOFT STEEL. — Nitric acid. 
1 part; water, 4 parts, 

HARD STEEL, — Nitric acid, 2 parts; 
acetic acid, 1 part, 

DEEP ETCHING, — Hydrochloric acid, 10 
parts; chlorate of potash, 2 parts; water, 
SS parts. 

ETCHING BRONZE— Nitric acid. 100 
parts; muriatic acid, 5 parts. 

BRASS— Nitric acid, 1G parts; water, 
160 parts. Dissolve 0 parts potassium chlo- 
rate in 100 parts of water, then mix the two 
solutions and apply. 

- — —#-*-+ — — 

BOILER FOR HEATING GLUE SIZING 



For this device use No. 24 galvanized iron, 
making the boiler 13 by 30 in. and 13 in. 
deep. Double seam the bottom like a wash- 
bo Her and pane The top on and solder it. 

Make the three pitchers about 9 in, at. the 
top, 5 in. at the bottom and 14 in. deep, and 
fit them into holes in the top of the boiler so 



that the bottoms of the pitchers are 2 or 3 
in. above the bottom of the boiler. The 
pitchers should have a large solid lip like 
•camp coffee pots, says the American Artisan, 
so that the glue will not clog whan pouring. 
Wire the handles heavily and place them ho 

as to just rest on the top plate of the boiler, 


HOW TO MAKE AN ADJUSTABLE 
DRAWING TABLE 



An adjustable table, which ran he. vised 
for either drawing, reading or writing, ran 
be made as shown ill the sketch. The %-iru 




3. Elevation- 

(toiler for Heating Glue Sizing. 




AJJustahle bringing Table, 

side outlet tee. A, unites the four %-in. 
pipes, li 11, and the three caps, V, are drilled 
to receive castors, as shown. The cap, E, is 
drilled for the 1 3-1 G-in. rod, D, and tapped 
for a thumb screw. The ^Tn. pipe, P, holds 
the board, G. and if necessary should have 
holes drilled anti rods passed through, to 
prevent board from twisting. A narrow 
strip of wood, screwed on at the lower edge 
of the board, G, will prevent the drawing 
hoard or other article from sliding off — 

Contributed by Subscriber, N, H. 





EXAMINING PRINTS WHILE DEVEL- 
OPING 



During the development of a print do not 
take it out of the solution to examine It, It 
is entirely unnecessary and is liable to re- 
sult in stains and discolored lights, — Photo- 
graphic Times, 
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TUB SLIDE RULE A COMPLETE 
WIRE TABLE 



By Sr 11. Oral, Corvallis, Oris 



Since tlit? elide rule is now recognized as 
a necessary adjunct to the pi-Eid ica I engi- 
neer's equipment, the following directions 
for readily finding the properties of Copper 
wire, sis given in the common wire table, 
will peril ftps bo appreciated by those en- 
gaged or Interested in electrical work: 

In the October, 1 305, issue of the Electric 
Club Journal there appeared an article giv- 
ing a method for finding the resistance per 
thousand feet of any size of copper wire* 
This article led to further study of the sub- 
ject and brought about the discovery of 
methods for finding the other equally im- 
portant properties recorded in the wire 
table. In order to make the list here com- 
plete, and owing in tlie fart that the method 
for finding the number of feet per pound 
Is based on the rule given in the article 
spoken of* It will he well to give in brief 
this rule. 

To find the resistance In ohms per thou- 
ibfi n d feet (at 20 c C-) of a given size of 
wire, draw out the slide until the right 
hand index on the under side of I hr rule is 
at the units figure of the given number on 
the equally divided or logarithmic L scale? 
that is, for No. 1R place the index on 8; for 
No, 9 place it on 9* etc., and multiply re- 
sult by 10, Example: Required ohms No, 

18 wire (1,000 ft.). Set slide (holding rule up- 
side down) at 8 on the logarithmic L scale, 
then (holding rule right side up) read on 
scale D the number ,632. Multiplying by 
10 gives 6.32 olnns for the resistance of 
1,000 ft, of No. 18 wire. The exact resist- 
ance as given in the tables is 05 ohms, the 
difference being loss than one half of 1%. 

In order to know where to place the dec- 
imal point, it Will be necessary to nun ember 
the following: 

The resist nope u.f Ncc 0 wire ts* 1 ohm rcr 1,000 ft. 

*■ 11 11 10 11 1 ** " 1.06)0 ft. 

** •* Ht 20 “ 10 " " 1,000 ft. 

** +1 *■ 30 *■ 100 “ 1.00(1 ft. 

" 11 * l \{\ -f iooo " * 1 T 000 ft. 

Sizes between those given have propor- 
tionate resistance,, and if the order is ob- 
served it will take but a minute to memor- 
ize the little table above. 

To find the number of feet per pound, 
simply multiply the number of ohms per 
thousand feet, as found above, by the con- 
stant 10 v [or 31.4 approx, (10 n 10x3.1416 



*=31.4)]. The following shows where to 
place the decimal point: 

No. 000000* 1 ft. per pound 

No. ^ 10 ft, per pound 

No. 15* .**..**»...*,* * 100 ft. per pound 
No, 25. .*.,*** * * . 100G ft. per pound etc. 

The rule for finding the diameter in iu< lies 
of any size wire la not quite as simple as 
the above, yet it can be mastered with very 
little effort 

The diameters of the wires* Nos* 2, 6, 10, 
14, 18. 22, 26. 30, 34 and 38, may be found 
directly by placing the right under Index, 
oil the units figure of the number as be- 
fore mid reading the result over the left 
band Index of the slide on the A-scaJe. For 
wires larger than No. 11 place a decimal 
point before the value read: as for No* 2 
we have .258: for wires larger than No. 31 
hut smaller than No. 10 place a decimal 
point and one zero before the significant 
part of the result; and for wires smaller 
than No. 30 place a decimal point and two 
zeros before the answer. 

The diameters of the sizes not given. In 
the series must be found by interpolation. 
This may be done very readily on the slide 
rule. For example, suppose we wish to find 
the diameter of No. 15, R., and R,: Place 

the right under index on 4 (for 14), then, as 
No* 15 has a smaller diameter than No, 14, 
move the slide back or to the left one- 
fourth of a whole division and read over 
left lop index of slide ass before; the result 
Is .057. The same result could have been 
obtained by setting the index on 8 (for 18) 
and moving the slide to the right three- 
fourths of u division. Try It 

To find the diameters in millimeters, mul- 
tiply the results obtained l>y the last method 
by 25.4. This merely reduces inches to mil- 
limeters* 

To find the area In circular rails, square 
the diameters in inches and multiply by 
1,0(10,000. 

The other measures, such as feet per ohm. 
ohms per pound, etc., are so simple that 
anyone familiar w ith the manipulation of the 
slide rule can find them from what has 
been given, without further directions. 

The mastery of these few simple rules, a 
task of less than an hour, is equivalent to 
memorizing more titan four hundred 
three- or four- place numbers, a practically 
impossible fu.sk* Also, as will be evident, 
the rules nrc not limited to copper wire 
alone* for the resistances of wire made of 
any given metal may be found by multiply- 
ing the resistance of a copper wire having 
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the ssrno erc*is.si section urea by the specific 
resistance of the given metal ns compared 
to copper. 

The results obtained by means of the slide 
rule in the manner described are very near* 
ly correct for the larger sizes of wire, and 
the error is in no case greater than 3 per 
cent. This gives as great a degree of accu- 
racy ns is ordinarily required. In cnee it. 
is required to know the mttaber of feet per 
pound more accurately than the rule already 
given will permit, multiply the number of 
ohms per thousand feet by the following in- 
stead of by 31.4 for all sizes: 

For sizes up to No. 1ft multiply by 31.4. 

For »lze^ fr«ui No. 11 in N’.», 20 multiply by 32,0. 

For sizes from No, 21 to No. 30 multiply by a 2, ft. 

For &-2 eC‘S from No. SI to No, 40 mull [ply by 23.2. 

The constant is seen to increase by ,G 
each tenth size. 

To conclude, it might be added that those 
rules are really practical, and will, when 
mastered, he found of great advantage, as 
those engaged in any branch of electrical 
work will readily realize. 

#— •—* 

A NEW METHOD OF BALANCING 
ENGINES 



Many attempts have been made to balance 
reciprocating engines, so that no vibration 
would be produced, but none, so fur, has 

been successful. 
A new method 
has re cently 
been patented, 
which consists 
principally of a 
cast-iron weight, 
E [ see cut), so 
pro p o rtioned 
that the center 
of gravity of 
the weight and 
connecting rod 
combined Is lo- 
cated at the cen 
ter of the crank. 
The counter 
weight, F, Is of 
sufficient size to 
just balance the 
weight of the connecting rod and attach- 
ment, so that the center of gravity of all re- 
volving parts is at the center of the main 
shaft, C. this device, if effective, would be 
invaluable for nil gas engines and high- 
speed steam engines, as the vibration of 
these engines is always a great, objection. 



DURABLE \V0GF)EN DAM 



A good type of wooden dam and one that 
when well constructed of sound material 
will last upwards of a half century is shown 




in the illustration, taken from the American 
Miller. 

The dam lias a plank face supported by 
stringers, the latter being held by supports 
carried to the rack, fee is about the only 
thing that can damage such a structure. 

♦ > ■» — 

SIMPLE ELECTRIC HEATER 



A good electric heater is made as Illus- 
trated, A and H are two porcelain disks. 
Through a hole in the center of these run 
an iron rad having bolt threads at the ends. 
Hold the bolt firmly, says Practical Machin- 
ist, by a iron pipe covering it and 

forming a butt at each end, 

t'se German silver wire for the ceils; its 
resistance Ik 13.91 ohms and by sending a 
current of electricity through the coils, three 
times as much heat is generated as with 
galvanized iron coils: it requires more cur- 
rent to heat the German silver coils, how- 
ever. Nos. 13 and 15 or Nos. 12 anti 11 wire 
Is suitable. 




Horn l‘ M J Je F: 9 l-cI rle I Igii t (*r 



Thread both ends of a. suitable length of 
IVrin. loricated conduit pipe to fit IVyin. 
caps and drill %-in. holes, 2 In. apart, 
around the circumference of the pipe for its 
full length, lit this over the heater passing 
the feed wires to heater through % -in. holers 
iu the cape. 
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HOW TO MAKE AN INVISIBLE 
PATCH IN TRACING CLOTH 



A method of making invisible patches In 
tracing cloth, the discovery of a correspond- 
ent of the American Machinist, ia as follows: 
The portion to be cut out is laid on a 
piece of plain tracing cloth, and both pieces 
are cut at the same time with a sharp knife. 
This makes a patch the exact shape of the 
hole. The patch is then placed in the hole, 
and the edges coated with liquid court- 
plaster. The butt joint thus formed is flex- 
ible. tough, and so transparent that the 
patch is practically invisible in the blue- 
print. 

♦ — 

USEFUL DEVICE FOR MAKING SYM- 
METRICAL DESIGNS 



In making mechanical or artistic designs 
it frequently happens that right- and left- 
hand views are required of the same figure. 




For Reversing Figures 



A mechanical drawing having this require- 
ment. usually necessitates considerable time 
for duplicating ail the dimensions, and a 
freehand drawing gives even more trouble, 
as it is almost Impossible to make two fig- 
ures symmetrical by using the eye alone as 
a guide. 

The apparatus shown in the sketch can he 
made by almost anyone and enables a per- 
son to make a symmetrical duplicate of 
either mechanical or freehand designs, with- 
out taking a single measurement. The piece 
of glass, G, is held by the wooden base, B, 
so that the lower edge of the glass is about 
^ in. from the drawing board. This allows 
room for the paper and T-square blade un- 
derneath, A heavy weight W, prevents 
the apparatus from tipping forward. The 
glass should he firmly fastened to the base 
and if a large piece is used a quantity of 
bicycle rim cement should he used to fasten 
it in the groove. If desired, holes may be 
drilled in the glass to receive screws. In 
drilling glass use an ordinary twist drill 



and keep the point moist with turpentine- 
ln mounting the glass be sure that the sur- 
face is exactly perpendicular with the base; 
otherwise the two figures will not he sym- 
metrical. 

in operation the lower edge of the glass 
is placed directly over the axis of symmetry, 
and the reflection in the glass will then 
reverse any figure on the paper underneath 
making it appear reversed on the opposite 
side of the glass. The glass being trans- 
parent enables the operator to look through 
and trace the reversed image without any 
difficulty, 

■ 

OIL FINISH FOR WOOD 



A good, durable finish for wood can be 
obtained by soaking the article in linseed oil 
for a week and then rubbing with an oil- 
soaked cloth a few T minutes each day for 
about two W'eeks. This solidifies and pre- 
serves the work, says a correspondent of 
Machinery, and gives a much more durable 
finish than French polishing. 

♦ » ♦ 

PORTABLE BONFIRES FOR BURN- 
ING BRUSH 



An Oregon orchard ist who found It re- 
quired a great deal of time and labor to 
haul away his orchard pruning*, rigged up 
si portable brush burner which is drawn by 
hordes down the row s of trees and consumes 
l he brush us fast as it is thrown in. 

He made a frame or running gear of 
four poles about G in. in diameter, using 
two 7*ft. ones for axbdrees atul bolting the 
other two (10. ft, poles) on top of these 
near the ends to form a rectangle. To the 
under side of one he fastened a round iron 
rod and used the projecting ends as spindles 
for two old farm implement wheels 1 ft* 
in diameter. The wheels were held in place 
by S-in, piiiH put through holes made in the 




bonfire Wagon 



ends of the spindles. The burner proper, 
says the Rural New* Yorker, was 11 huge iron 
basket or crate G by HI ft. on the bottom 
and 2 ft deep* made of old wagon tires 
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riveted together. The meshes of thi* crate 
were nearly u foot In diameter but close 
enough to hold the brush. To keep the coals 
of lire from falling through, the bottom was 
covered with old sheet iron a crap a. At the 
front end to which the team was hitched 
the crate was Aided up with sheet iron to 
screen the horses from the heat* and chain 
or Iron rods extended 10 ft* forward to give 
the team plenty of space between it and the 
fire. 

As this vehicle passed through the or- 
chard the brush was piled on the fire kindled 
in It and immediately consumed. Not 
enough brush was burned at a time to 
hurt the trees, 

-MHf 

KEY-SEATING WITH THE DRILL 
PRESS 



In cutting key scats through long hubs 
the drill prcK3 can be used to an advantage; 
for rapid work the lever should be used* 

Referring to the 
sketch; A is a 
jf bar with the cut- 

ter the required 
width ; B Is a pul- 
ley bolted to the 
drill faceplate; 
G-B is the hole 
through the face* 
plate for which 
bushings can be 
made to fit any 
size bar. Alter 
each stroke of the 
lever, tap the work, B, with a hammer, 
which will move it enough for another cut. 

This docs better work than can he done 
with a hammer and chisel and is a time- 
saving device. For tapered key seats tip the 
work by means of a piece under one side,— 
Contributed by Paul B. Baker* Muscatine, la* 
*-•"* 

A GLASS HONE 




Take a piece of plate glass, 2 in. by 6 In., 
the usual size of a hone, and rub the surface 
thoroughly with a similar piece of glass 
with emery flour (the finest powder of em- 
ery ) and water until the surface is evenly 
ground, then wash the surface with water. 
Tfoae the razor in the usual way from heel 
to point, using a lather made by rubbing 
the surface of the hone with an ordinary 
slate pencil and water. The lather should 
be of the consistency of thick cream Follow 



this by stropping in the ordinary way. 
The surface of the hone will become smooth 
in course of time* but can be reground as 
before. Try it, — Contributed by Dr. W. H. 
Mayfield, 722 First St. T Louisville, Ky. 

— 

HOW TO MAKE A SMALL GASO- 
LINE BURNER 



I have found a small gasoline burner, like 
the one illustrated, very useful for melting 
babbitt and lead. An 
old coffee flask, A, is 
soldered to a piece 
of Mrin. Pipe* B. 
about 2 ft. long. 

This is screwed Into 
a elbow, C, 

which holds a VMn. 
by 3- in. nipple, D. A 
coupling, E. 
connects this to a 
V6-in. needle valve, 

F, which holds a 
piece of ^dn. pipe. 

G, 1ft In. long, bent 
as shown, and cov- 
ered at the end by a 
%-m. cap, H, with 
a Vjf-in. hole drilled 
through the upper side, 

Tn making this device bo sure to have all 
the joints screwed up tight, and a good 
soldered joint between the flask and vertical 
pipe, as a small leak might result in an ex- 
plosion, — Contributed by A, Laughlin, Wi- 
nona, Minn. 

*-M 

TIGHTENING BRISTLES IN PAINT 
BRUSHES 




Any person who uses a paint brush has 
suffered annoyance from the brush losing 
bristles. A good remedy is to stand the 
brush, handle down (in a vise, if con- 
venient), separate the bristles with a knife 
blade and pour in a small quantity of shel- 
lac varnish, just enough to saturate the 
bristles at the base only. Leave the brush 
in that position until dry.— Contributed by 
Andrew Whiten, ft Kinsley St>„ Hartford, 
Conn, 

— » ■» . » 

Rust spots on marble may be removed by 
applying a mixture of 1 part nitric add and 
2ft parts water, then rinsing it off with 3 
parts water and 1 part ammonia. 





HOW TO MAKE A SLIGHT BEND IN 
LARGE PIPE 



Iti installing an K-lu. main pipe to lead 
from a boiler and swing by two na^y bends 
to a higher level, it was found necessary to 




Making Slight bends in Lilf^ Pipes 

bend the pipe a trifle more than bar] been 
ejected, in order to bring the ends to- 
get her for bolting through the flanges. 

The pipe was anchored securely and 
fastened overhead with a hanger, which Jn 
turn was fastened to a strong beam, A 
basket of charcoal was then placed at the 
joint and a Arc started. Tho basket way 
made of sheet iron with holes in the bottom 
to induce a draft and was supported on the 
pipe by pieces of small -size wrought-iron 
pipe. The heat of the fire softened the 
metal suffit iently, says the Metal Worker, to 
permit the joint to be drawn up by means 
of a block and fall* The chain, as is abso- 
lutely necessary, was fastened to some 
strong object, in this r:ase a column. 

— ~ ♦ * ♦ 

LAWN ROLLER MADE OF KITCHEN 
BOILER 



A good lawn roller can be made of ail 
oki kitchen boiler. If the boiler is too long, 
cut it to the desired length. Run a piece of 
pipe through the center lengthwise, allowing 
it to protrude about 6 In, Then fill tho 
boiler with concrete and if it has been cut 
short, block up the end. Then attach a han- 
dle to tho pipe ends. 

A roller 3 ft. long and 1 ft. in diameter is 
made of a piece of heavy galvanized iron 
36 In. wide and 40 In. long. Roll It so as 
to make a 2-in. lap and rivet. Block in one 
end, put a pipe through, fill with concrete. 



and block up the other end. When the con- 
crete hardens you have a good, heavy, dura- 
ble lawn roller at little expense. — Contrib- 
uted by W, S, Barrows, 6S8 Dover Court 
Road, Toronto, Canada. 



OILER FOR WORKBENCH USE 



Take a can about or S in. in diameter 
and cat it off smoothly about 1 % m. from 
the bottom. Cut a atrip of old ingrain car- 
pet. fGlt or other suitable material, about 
2 In. wide, and roll up enough of it to fill 
the can tight. Saturate with oil and you 
have a handy oiler to keep on the work- 
bench for of ling saws, etc.— Contributed by 
P. P. Simmons, La Jolla, Cal. 

*-M — 

FINDING SHORT CIRCUITS 



To find a short circuit In a lighting sys- 
tem, screw in a plug on one side of the cut- 
out and an Edison base lamp on the other 
side and turn off at the socket all the lamps 
on that circuit The pilot lamp will remain 
lighted until the short circuit Is found. When 
Hie pile?! lamp goes out It allows that the 
circuit is clear. 

An open circuit may bo found by the same 
method: have the lamps all turned on at 
the socket and the pilot lamp will light tip 
when the circuit is closed through the load. 
This method l& also useful in finding a 
ground that blows the fuse. The system 
can only he used with Edison cut-outs. It 
requires no special apparatus and the rreees- 
eary materials are at hand on any job,— 
Contributed by A. T. Seneca!, Watertown, 111. 



HOW TO MAKE QUARTER-ROUND 
MOLDING 



The sketch at the top shows how to run 
quarter round mold, four to eight at a time, 
on a H-in. machine. Let top head cut ea- 





KT:n For ft At A XI MR 



tirely through on thin stock, says the Wood- 
worker, and on thick stock nearly through, 
the bottom head finishing the cut. Crown 
mold is run four at a time and practically 
the same way, 
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TESTING CONDENSER WATER PIPES 
FOR ANIMAL INCRUSTATION 



An electric station at fialvestou, Texas, 
takes salt water for condensing purposed 
from a bay through a. 10 in, iron pipe about 
3 t 700 ft. long, Screens, strainers tind other 
precautions arc used at the intake otmI. but 
despite this, a large amount of oyster and 
barnacle spawn and spats Es drawn up by 
the suction and these attach themselves to 
the Inside of the pipe anil build their shells. 
In time this incrustation would mince the 
currying capacity of tile pipe. If it were 
not. rare fully watched and removed when 
necessary. The Street Railway -Journal 
describes the method of determining the 
inside diameter of the pipe. 

> Copper halls of iMeretit sizes and having 
very thin shells, Bo that 1 hey will crush eas- 
ily, are Used in the tests. These balls are 
inserted at the intake end of the pipe and 
allowed to be drawn up by the force of the 
water. The test begins with balls 2 in. In 
diameter, followed by 2 ] ^Tn,. halls, mid in- 
creasing sizes. Each ball as it conies up 
is carefully examined for scratches ami 
when tli esc begin to appear 1 he largest ball 
passed Hi rough is taken as the minimum 
size of the opening of tbo pipe. When 
other halls are not old a limbic* copper halls 
are borrowed from steam and water Imps 
In the power house and replaced after the 
tests. 

One of the means employed to kill the 
■mstat fon -forming spats is by feeding creo- 
sote, by means of an injector lubricator, 
drop by drop into tbo condensing water at 
a point just inside the intake end. This 
kills the spats before they form their shells* 



TO REDUCE THE SIZE OF A HOLE 
IN IRON OR STEEL 



When a hole has been bored out, too large 
by mistake* if the shape of the piece will 
allow, the following method may he used 
to reduce the size of the hole, says a cor- 
respondent of Machinery: 

Heat the piece red hot. and dip In water 
up to the center of the hole. Half of iho 
metal around the hole will become cold and 
shrink. The oilier half, that Is still red, 
will shrink while hot, being pulled together 
hy the cold part* and when it gets cold will 
shrink still more, becoming smaller than 
the original size. Heat the piece again and 
dip the other half In water. Repeat this 



operation, dipping each end alternately, un- 
til the size of the hole has been reduced 
enough to allow a nice cut to be taken tu 
bore it to the right dimension. 



A BED-TABLE MADE FROM PIPE 
FITTINGS 



A bed -table will lie found a most con- 
venient article for the sick room, or for 
those who wish to read In bed. The table 
may be made to hold the book or dishes, ns 




the case may be* in any desired position 
without the slightest effort on the part of 
the patient or reader. 

In the sketch, which shows the assembled 
table, A and H are 14-in. tees; II is n }&dn* 
pipe; f is n IL iX r K-in. cross: D is a % in, 

tee used as a handle to lighten the short 
nipple, L, which acts like a set screw; E Is 
n %dn* tee; P is a %-iu elbow, and K, 
knobs of hard wood driven into the fittings, 
as shown.— Contributed by IT* N. Barth, 
Chicago. 



FOR CLEANING OLD BRASS 



A good formula for cleaning old brass is 
as follows; Take 1 oz, cl’ oxalic acid, oz. 
rottenstone, *4 oz gum arable, all in powder; 
I o7i, sweet oil. and sufficient water to make 
a paste* Apply a small portion, and rub 
dry with a piece of flannel or soft leather. 





750 



POPULAR MECHANICS 



MINTS ON LATHE WORK 



DRILLING IN THE LATHE.— In boring 
holes in work held in the chuck It often 
happens that the hole must go through solid 
stock. In this case It is desirable to take 
out most of the stock to be removed with a 
drill held in a chuck, or other suitable 
holder, fitting the tall stock. It Is the gen- 
eral practice to make a countersink in the 
work with a tool held in the tool-post 
(called a centering tool) to insure the drill 




starting and keeping in the center of the 
work* This involves accurate grinding and 
setting of the tool, and, except in certain 
cases, is unnecessary* A very quick and ac- 
curate method of centering the drill in the 
work Is to lace the work off square* not 
making any countersink at all; place the 
drill in the chuck or holder with the point 
as near the center of the work as con- 
venient; select any lathe tool that Is fairly 
square across the back end and clamp 
It in the tool post so that the square 
end nicely dears the work and is in 
such position that when pushed forward by 
the cross feed-screw it will bear against 
the lip of the drill; start the lathe and feed 
the drill in a little, then push the tool 
against the lip of the drill until the drill 
appears to be central; back the tool away 
from the drill and if it is central, proceed 
to drill the hole; If not, repeat the opera- 
tion, After a little practice one will gener- 
ally be able to center the drill the first 
time* The method only holds good, how- 
ever* until the drill begins to cut full size, 
unless the drill is very small or the work 
projects bo far from the chuck that it will 
spring, 

A HANDY CENTER FOR THE LATHE* 
—A very handy center for facing the ends 
of work held between the centers is shown 
in the accompanying sketch. It can be 
made in the same way that an ordinary 
lathe center Is made* or an old center may 
be cut or ground away in the manner shown. 
To use It. place It in the tall stock with the 
part cut away toward the front side of the 
lathe. This center will allow you to use 
most any kind of a facing tool and leave a 



clean end with no flu or ridge at the center 
to be taken off afterward, 

A RAPID WAY TO CUT THREADS IN 
THE LATHE.— (This method applies to 
lathes with a compound rest only,) To cut 
an ordinary V-thread of 60 * angle, loosen 
the compound rest and swing it around 30 ° 
and clamp it fast; clamp an ordinary thread- 
ing tool in the tool-post at right angles to 
the work to be threaded; if a stop is avail- 
able, push the tool up to the work with the 
cross feed-screw and set the stop so that it 
can go no farther; proceed to cut the thread 
In the usual manner, only do not move the 
stop, but feed for each cut with the com- 
pound rest screw* As the compound rest Is 
at an angle equal to one side of the thread* 
the tool will cut on one side and not on the 
other and still preserve the shape of the 
thread. As the tool only cuts on one side, 
the tendency to dig in and tear Is relieved 
and a fairly heavy cut can be taken* When 
the thread is well roughed out. a few light 
cuts may be taken over it, feeding with the 
cross feed-screw, thus giving a good finish 
to both sides of the thread* In cutting 
threads of a coarse pitch It is well to use 
two tools, the first one with a little top rake 
away from the cutting side, the other ground 
in the usual manner for finishing the 
thread. 

The writer does not claim that the meth- 
ods of doing the work described are original, 
but that they are not as generally known to 
lathe hands as they should be. — Contributed 
by "Tap." 



RENEWING SCREWDRIVER EDGE 



When the point of a screwdriver is worn 
away so that it jumps the nick in the screw* 
the edge can be renewed as follows; 

Hold the screwdriver In the vise with 
the bevel of the point lying horizontal and 
projecting above the surface of the vise 
jaws; then use a medium flat file on it. 
giving a forward thrust only* and keeping 
a horizontal position throughout, directs 
the British Optical Journal* Turn the driver 
over and repeat the operation until the edge 
becomes very thin. Then file It down to a 
perfectly straight margin and regulate its 
width for the size required. This method Is 
more satisfactory than truing up the point 
on a grindstone* 

* — — ^i*.-** + 

A great difficulty in the production of 
power from peat gas Ig the rapid formation 
of tar* This has to be separated and con- 
stitutes a serious loss of heat, — The En- 
gineer. 
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DIRECT -CONNECTED REVERSE 
FOR SMALL MOTORS, 

A simple ivv^inc for small motors *-nn be 
attached direcdly u> the motor us shown in 
Fig, l. V ig. 2 shows the construction of the 
reverse block: A is m strip of walnut "'l in, 

ftipturo and r L in, thick with strip of brass 
or copper (lilt) attached as shown, Hole* 
ICC ) rim drilled for t hi- wire connections 
aiul they must bn flush with the miiTuce of 
tlir block, A In ila fin 1 a i-j-hi, screw Is bored 
in the block. In Fljyr* 1. I> i< a thin strip 
of walnut nr other dense hard wood lit ted 




to the hfmlin^'POKls of the brush (udders, tn 
receive Hie screw in the eenter, 

Bel on* putting the reverse block on the 
rnuler t remove all 1 1 n' eiiniieet inns between 
the lower binding posts and the brush hold- 
ers and conned both ends of the field t oil 
lii the lower posts. Bend I he strips. Bit t Fig. 
2h to the- proper position to make a wip- 
ing contact with the mats holding tin - strip 
of wood D t Fig. 1, Put the screw In tight 
enough in make tlie block turn a little hunk 
Connect ns shown In the illustration. To 
reverse* turn the block so the strips change 
connections and the meter will do the rest. 
—Contributed by Joseph jl. Kelt, Marion* 
Ohio., 



ALARM CLOCK TO PULL UP FUR- 
NACE DRAFT 

A stout cord, A, is attached to the draft, 
B, of the furnace, run through a pulley, C. 
in the celling and has a window weight, I), 
attached at the other end. A small stick 




Is put through a loop in the cord at about 
the level of the table top oil which the 
alarm clock* F t stands. The other end of 
stick, E, is placed under the key, G, of the 
alarm clock. When the alarm rings in the 
early morning, the key turns, the stick 
falls away, releasing the weight, which 
pulls the draft open. — Contributed by Ed- 
ward Whitney, IS Gorham St., Madison, Wis. 
* — *■ - » 

HANDY ELECTRIC ALARM 



An electric alarm which may be turned 
off from the bed without one + s arising and 
el Iso having a light, which may be turned 




Handy t-Iectrlc Alarm,. 
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on and oi? from the bed, so one can see the 
time, is the device of H, E, Redmond, of 
Burlington, Wis. 

The ahum clock rests on a shelf. A, which 
has a piece of metal. B, fastened in such 
a position that the metal rod, C, soldered 
to the alarm winder, will complete the cir- 
cuit and ring the bell. The two-point 
switch, D. is closed normally at E. but may 
he closed at F any time desired, thus turn- 
ing on the small incandescent light, G. 
which Illuminates the face of the clock* 
When the alarm goes oft", the bell will con- 
tinue to ring unlil the switch is Opened- 

■*“ * » — — 

EASILY MADE WIRELESS COHERER 



A good wireless coherer may be made with 
very little expense, the only materials neces- 
sary being a glass tube, two corks, a mag- 
netized needle and a quantity of iron and 
sliver filings. Push a piece of wire through 
one cork and place in the bottom of the 
tube, ns shown In the sketch. 

Pour in the tilings and insert the top cork 
with the needle pushed through from above. 
The point of the needle should barely touch 
the filings and by slightly agitating the tube 
the Iron filings will separate from the silver 
and cling to tin- 1 magnetized needle, as 
shown. 

in operation the device must stand on 
end and should tie connected in the circuit. 




as shown In l he sketch. When the elec- 
trical waves strike the needle the conduc- 
tivity of the filings is established and a 
click is heard in the receiver,— Contributed 
by Car! Form hale, Garfield, 111. 



MRC H A N1CS 

CONTROLLER FOR A SMALL MOTOR 



An easy way of making a controlling and 
reversing device for small motors is as fol- 
lows; 

Cut a piece of wood (A) about f> In. by 
VU and Vi In. thick, and another piece (B) 
fi In. by 1 in. and V h In, thick. Drive a 
nail through Ibis near the center for n pivot 
<C), To the under side of one end nail 




n copper brush (D) to extend out about an 
inch. On the upper side at the same end, 
null another brush (E} so that it projects 
at both -Hides and is bent down to the level 
of the end brush. Then on the board put 
a semi-circle of brass-headed tacks an shown 
at F, leaving a small space at the middle 
and placing five tacks on either side, ho that 
the end brush will come in contact with 
each one. Connect these tacks on the under 
side of the board with colls of Genu an .sil- 
ver wire, using about 8 in. of wire to each 
coll. Fix these by soldering or bonding 
over the ends of the tacks. Then nail two 
strips of copper < ( E > in sucli position that 
tho side brush will remain on the one as 
long as the end brush remains on tho lacks 
on that side, 

l'ut sides about I bj in. high around this 
apparatus, raising the hoard n little from 
the bottom to allow room for flic coil. A 
lid may be added If desired. Connect up as 
shown. Cent ribu fed by Claus, ][„ Boyd, 
Pbila,, Bn. 

+- *— * 

When filling nail holes in yellow pine use 
beeswax Instead of putty, as it matches the 
color well 

— *■ ♦ 4 

The Boston & Maine Railway is trying 
peat fuel In one of Its locomotives and. it is 
said, with good results, Maine has vast 
peat bogs. 
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HOW TO PREPARE AND USE FUNGICIDES 



The Intelligent use of fungicides as a 
means of preventing diseases of fruit is 
quite as possible to the owner of a few 
trees, planted on his town lot, perhaps, or 
his little suburban plot as It is to the pros- 
parous orehardist operating on a large scale* 
Too often, however, the former neglects this 
means of grace, with resultant loss of his 
cherished fruit crop. 

The most valuable fungicide is the Bor- 
deaux mixture* There are many variations 
of this mixture for special purposes, but for 
general use the 5-5-50 formula is reliable. 
This consists of 5 lbs. copper sulphate, 5 lbs, 
lime and 50 gals, water. To mix, the blue- 
stone solution and the milk of lime are 
prepared in separate vessels, then a man 
at each tub dips a bucketful and the two 
pour the solutions simultaneously Into a 
larger receptacle — either a barrel or a spray 
tank. It Is always necessary to strain the 
solutions through a wire strainer. Fig, 1 
shows a good home-made strainer for this 
purpose* Procure a box 1 ft, square, with a 
heavy hardwood bottom, in which bore a 
hole to receive a piece of 1% or 2 in. gas 
pipe, S to 12 in. long. Just inside this box 
fit a second and lighter box, open at the 
top. Nail a strip at the top to overhang 
the first box and so support the second* 
Have the bottom of the Inner box slope at a 
30-degrce angle, making it of wire screen. 
The spray is not apt to clog in this screen 
Eind the inner box can l>e removed and 
washed, The mixture when prepared should 
be a brilliant sky-blue in color* Air-slaked 
or otherwise inferior lime will give it a 
greenish cast and the spray is apt to injure 



the foliage* Insecticides may lie added to 
the mixture when required* The proper 
proportion of Paris green is Vi lb. to 50 gals* 
of the mixture* 



F 7 ig, 2- -Applying the Oust Spray in a PcauM Orchard 

The liquid spray is considered the better, 
but where it is not. convenient or possible 
to obtain the large quantities of water re- 
quired in its preparation, many ort ha relists 
substitute the dust Bordeaux mixture, pre- 
pared as follows: 

Dissolve 3 lbs. copper sulphate in 4 gals, 
wat er and slake 4 lbs. of lime In 4 gals, 
water* When coal pour the two solutions 
together simultaneously Into a tub. Allow 
the resulting precipitate to settle, decant off 
the liquid, pour the wet mass of material 
into a double flour bag, and squeeze out as 
much water as possible. Then spread out 
the dough-like mass in the sun to dry. 
After a day's drying it can easily be crum- 
bled into an impalpable powder by crushing 
with a block of wood or even with the hand, 
This powder should be screened through a 
sieve of brass wire having at - least SO 
meshes to the inch and should then he thor- 
oughly mixed with 6i> lbs* of slaked lime 
dust* To prepare the slatted lime dust 
slowly sprinkle a smalt quantity of water 
over a heap of quicklime* using barely 
enough water to cause the lime to crumble 
to dust. When the heat generated has 
driven off the excess of moisture pass the 
dust through a screen having 8b meshes 
to the Inch, Where desirable 4 lbs. sulphur 
and 1 lb. Paris green may he added to each 
ilo lbs* of Bordeaux mixture dust* Fig* 2 




Fig, |«Slminer lv«ed in Preparing I ior J ta ll * Mixture 
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shows the method of applying the dust 
spray. 

Another important fungicide is the lime* 
sulphur salt wash, an excellent formula be- 
ing: Lime, unslaked, 20 lbs.; sulphur (flour 
or flowers), 1T> lbs.; salt, 10 lbs.; water, 50 
gals. To prepare in small quantities, put 10 
gals. water in an iron kettle over a fire, 
make the sulphur into a paste with a little 
water and when the boiling point is reached 
add the fresh lime and the sulphur together. 
Stir the mixture constantly and continue 
the boiling for 40 to 60 minutes. Add, the 
salt at any time during the process of boil- 
ing. It is easiest to apply the wash warm, 
though It is equally effective when cold. 

For preparing this wash in large quanti- 
ties, special apparatus is necessary. A 
steam plant with barrels and tanks is pro- 
vided and the spray is boiled by steam, A 
top view of one of these boiling plants, with 
six barrels, is shown in Fig, 3, The 1 0-h p. 
boiler rests on the ground and the barrels 
and water supply pipe are on an elevated 
platform. The outlet end is about S ft. 
from the ground and terminates In 3 ft. o^ 




Pi£, 4 “Steam Coils in Barrels 



flexible hose. The steam pipe from the 
boiler is the same size as the outlet of the 
boiler; the two branches somewhat smaller 
in size, but of the same total capacity. The 
vertical pipes are % in. or less and may 
be arranged in either of the ways illustrated 
in Fig. 4. At A the pipe enters from above . 
and terminates in a double T. with perfora- 
tions on the arms; at B it enters through 
the barrel near the bottom and forms a 
circle. The perforations are % in. The 
water-supply pipe extends on to the plat- 
form alongside the barrels, having a branch 
running into each barrel. This pipe should 
he about 1 % to 2 in. ill diameter, and the 
arrangement of the valves should be such 
that fresh water can lie turned into the out- 
let pipe, which extends over the end of the 
platform and turns downward a foot or so. 

It has 3 or 4 ft. of hose to lead the liquid 
into the tank, which is driven underneath. 

Outfits from a small hand bucket with 
a spray pump to the big gasoline power 
sprayer with a 300-gal, tank and an ele- 
vated platform, the whole mounted on a 
truck may he procured. In the latter the 
elevated platform is for use in spraying tall 
trees. Anyone can find apparatus adapted 
to his requirements and an ingenious per- 
son could devise his own outfit* 

♦ ♦ 

HUNGARIAN WINE CAR 



Ventilated Body* Holds Uttft Hattons 



In Hungary w'ine is transported in special 
cars with space for three casks, each of 396 
gals, capacity* The car is 24)4 ft. long, 9 
ft, wide, and has a load weight of 15 tons. 




Capacity for Three Casks 

says Railway and Engineering Review. The 
casks are covered by a ventilated car body, 
making it possible to maintain a fairly equa- 
ble temperature. 







Finest on Earth 



Made for Good Mechanics 
Who Want the Best Tools 



Largest Saw Manufacturers in the World 

Factory and Executive Offices, Indianapolis, Ind 



BRANCHES t — New Tork Cily, Chici|o 1 Minneapolis, Portland fOrcfonh 
Sestilei San Francisco. '1 cm phis, Atlanta, New Orleans, and Toronto (Canada) 
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HOW SEEDS ARE PUT IN PACKETS 




Should sou purchase sev- 
eral packages of one kind 
of garden or flower seeds, 
put up by the same firm, 
and compare the contents 
of each tiny bag. you will 
be surprised to (bid how 
uniform in Quantity Is 
each packet. This result 
is not accomplished by 
hand, but is the rapid 
work of an extremely in- 
teresting machine which la 
the invention of a Ver- 
monter. 

The picketing machine 
is entirely automatic in its 
action, and all the opera- 
tor hns to do is to keep the 
hopper full of seeds, and 
supply and remove the lit- 
tle bags. The machine is 
operated by a li-hp. elec- 
tric motor, and is ad- 
justed for each change of 
seeds or size of packets. 

When once started, says 
the Weekly Florists' Re- 
view, it will fill 3,000 pack- 
ets an hour, and In doing 
so it measures the seeds, 
opens the bag, fills it. gums 
it, turns the flap, presses it 
hard down and holds It 
until it sticks fast, making 
the packet secure for even 

the smallest seeds. A counter registers the number of bags 






It Will ( ill 5.000 Packets an Hour" 




TheIDEAL sight restorer 

The Ideal Eye Masseur 

Indistinct Vision; Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age. 

English, German or Spanish pamphlet mailed free* 

THE IDEAL COMPANY, 239 Broadway, New York. 



Pirn*' itirrilltm Popular Mechanic* when writing to tarra 




1 1 u 




□ 

T 

T 

0 



Bought in 895»»Been Running Constantly 

The Naugatuck News, Naugatuck, Conn. .writing for supplies, incident- 
ally remarks: "The engine has been a fine one, in fact the best in- 
vestment we ever made,” Surely a splendid tribute to pay to a piece 
of machinery, **Otto frt design, * t OttO* f materials and “Otto” 
workmanship combine to make “Otto" excellence, “Otto” 
engines can never be "cheap," yet are always the CHEAPEST 

OTTO GA5 ENGINE WORKS, Phila, Pa 
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Hercules Portable Crane Hoist 

Large Smd small concerns find 
it an ideal machine* filling their 
want exactly* 

WHAT IT DOES 

With the labor of 
only one man it pick & 
op, transport* and deliv- 
er* heavy and comb cr- 
eam material to any 
part of the shop accessible 
by pathway, and ten da 
lathe planer and such like. 

No time is lost in 
getting ready, no other 
work delayed, no labor 
standing idle waitings* 
keeps them moving. Al- 
ways ready, easily pot Patented Dee, is, 

aside, and does not wear the floors. 

Cost trifling compared with traveling Crane- 
and-Trolleyt maintenance nominal* dispenses with 
two or three laborers. 

Concisely* it is the odd tool that is called on to 
do a multitude of work, almost indispensable. 

It is built in a strong, substantial manner* of best 
materials; steel shapes form the frame. 

Sizes range from 1,000 to 6,000 lbs. capacity. 

m am ijfactur to sol ei v run 

William S. Nicholls, 

249 Broadway NEW YORK CITY 



YOUR INTERESTS AND OURS ARE IDENTICAL 



You Want Practical 
WELL Pff/LLWfi MACHINERY 
to develop# that 

Mineral, Oil or Water 

pro position i wo have It, Guarantor 
It to work satisfactorily* 

Tell us about Urn form allfma. de pth. diameter Doles; will send, 
printed matter ami can save yon money. 



THE AMERICAN WELL WORKS, 

AURORA.ILL., U. 5. A. 
CHICAGO, ILL. DALLAS, TEXAS 



Adapted for the use of g&g^m&nu far hired, natural or pro- 
ducer — jih fuel; also gasolene, alcohol ordUtlllate. Marie En botli 
Iho and four cycle type*. Hi nix irirhuiinif stationary, 

portable and marine, and flftj sizes— from 1 to 100 IT. I". W me 
us yuur nendisaud we will m-ml an expert toe' infer with you, 
Uur ou|Lfle*a be i;»ni|i'i>H (HhcC. with |>lllil]ji!TTi t coin* 

preshors, J iijI^ r#* Eeuerators, etc. 

We fl- 11 Scalr-. Trucks. %"jl1 vi^h-. Tran MiUHnlon, Railroad, 
Factory and milSnpplte#* Macli Stic Tool ? 4 

THE FAIRBANKS COMPANY, New York. 

Albany* UaHinmrf, ItHn^or, ^Ie„ 

fiiutan, liuff^lD* Hurt foril* 

New tiricjiuN, Fill la dclplila, I’ittrtimrir, 

Syracuse, London, Glwsyow* 

Faria. I La uiiuir^, 
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FairbanKs-M orse 

Domestic Water Supply 

Provides all the conveniences of citjr water 
works at moderate cost. 

Gas, Gasoline or Kerosene Engines for all purposes from 2 h. p, up. 

Cut out complete advertisement and send to 

Fairbanks, Morse O. Co. 

Monroe Street, Chicago, til. 

Please send me Illustrated Catalogue No. W 4-49 Gasoline Engines. 

I may want. p. . ... 

...... Street 

State 



Model Steam Turbine 




We the first successful steam turbine for 
students acid amateurs on exact lines and principles of 
large engines. Will develop as high as H If- P. Runs 
at great speed arid will drive small dynamos, small 
machinery, fans. etc. 

. V\‘ e sell complete sets of castings and parts, easily 
finished and assembled by anyone by means of complete 
working drawings and instructions with every set. U ork 
cm be d OHO on small foot lathe. 

Price per set, including iron castings, brass vanes or 
buckets, phosphor bronze bearings, and blue prints, only 
five dollars, tfia.ou* Weight about 2d lbs; stands about 
T inches high. Catalogue Free. 

Eastern Machine Co. 

=— ^ = -== Nashua, N. H. ~~ ~ - 



ILLUSION OF PERSPECTIVE 




tij-ii rt^y (iraphilo 



Here is an illustration of how the un- 
trained eye can be deceived* The goose at 
the rear appears much larger than the one 
at the front. But is it? 




FOR THE NEXT THIRTY [30 ) DAVS £« p °op ”l!iT 

MECHANICS ONE OF OUR WRENCHES* made with extra Bnc fi ryt nh , a i a awtcbU pride of 
05 CENTS each, poutpald to any address, AV e make ihls oflcr in order to Introduce the 
^Hawkeye 1 ' Wn icli to new readers who are not mgu&fnted with Us merits. 

0rt S»?iE .:rr The HawKeye Wrench Co., Marshalltown, Iowa 



SPECIAL /r 
OFFER... OdC 



PATENTEE) IN UNITED STATES, CANADA, FRANCE, GERMANY 
AND GREAT BRITAIN. 

patents PENDING. 




Boll* before And 

after using th« 
Hawkeys . . 



Our wrench has more 
tines Lb ail any other 
wrench made, and can 
he UHi-fi as a pipe 
wrench* ih read cuiirr* 
Of mil wrench. Fur 
cutting threads ft baa 
ii different dies. 



Piefire mention Popular Mechanics when writing to advertisers. 




Eitflfn? Utfatt Hkk* latlhcs* fool Power lattei. 



“Star” Lathes ^7' 



High-grade screw -cutting engine Lathes, with forged crucible 
steel hollow spindle s T phosphor bronze bearings, gear-dr ivefi re- 
versible Leds with strong friction drive in apron,, our patented 
spring nuts which allow quick shifts of change gears, also Draw* 
in Chuck, Gear-cutting, Milting and Taper Attachments IF desired* 

Suitublo fr'T p] ertri rn ] nnd repair irnrk. modf! timber*, jfua- 
iHTiciLthfl. teth uli'ilI Bid 100 la Oiid SI UP, SWUrwie In&i-b i hO-^hnp 
mad tool-room oATrioa, Aak for complete tjIjscrs wioss. 

THE SENECA FALLS MFG. CO. 

J02 Water Street, Seneca Falls, N. Y., U. S. A. 



Gas and Gasoline Engine and 
Motor Castings 1 to 16 H. P. 

Auto, Marino anti stationary. Bimklet on lUsiiu'st 
We sett blue print drawings ol either 2 oM cycle type. 

THE GEBHARDT MOTOR CO. 

2930 Hancock St, t Phila., Pa, 



SMALL MOTORS 



$133 



200 I-8H.P., 1(0 Volt, GO Cycle 
Westinghouse, 

rent Mot urs, each 

90 1-8 H.P., 110 Volf Wasting- c q nn 

liAiion New, Direct Current, Hbunt jfc a 11 If 

HUUaCi Wound ftLiiton,«iirli, IP W“ 

Send for our monthly fiangaiii elier-t on electrical supplies, 
motors, dynamos, etc. LARGEST STOCK IN AMERICA. 

GUARANTEE ELEC. CO ,* d CHIC*GO, C |tt'j 11 * 




OOMJMBUS 

^ ^ ^ !N D pnrttKrtQ 

GftQOLIINfc LllgiriC> 

Sliu p ti ■ , Ilol lablft i i cj ■ 1 1 . 1 .- 1 . ti Din Leal 
Sand for catalogue GS 

COLUMBUS MACHINE CO. 
Columbus, Ohio 



KEROSENE OIL ENGINES 

HARJNE. STATIONARY. PORTABLE. 

No Danjrer* MustSmtim Power, Lightest Weight. Simple. 
Reliable, Economical Nij Balterlei, ^alE-iguUlun E»y eum- 
presslen. Fully Cuaranteecl. Write for Catalogue P„ H. 

International Power Vehicle Company 

2S3 Broadway, NEW YORK. 



The Ideal Lawnmower Grinder 




Sharpens any Lawn- 
mower accurately )n It! 
to la mi nu ten, makes 
the blades, auHolutely 
true, glvca iht-rn a per- 
fect clearance, does the 
w 0 rk <| u i cker an < 1 cheap- 
er Ilian SL can he done 
by hand. Kothlng like 
It on the market. Made 
for both band and pow- 
er use. 



Write for full descrip- 
tion find prices 
TODAY. 



THE ROOT BROS. CO. • Plymouth, Ohio 



THE LARGEST 

AIR-COOLED MOTOR MADE 



5 HORSE POWER 

Eqre 6x0 indies. 
Plenty of cooling sur- 
face. No engine ever 
constructed wUli so few 
wurkini: parts- You cm 
hold your hand in die 
flanges after it has been 
working all day, 

Write for Agency. 
Gasoline tank In hast 
nr outside- 




Air-Cooled Motor Co., - Lansing, Mich. 



L 




Ghe J. H. P. 

3' 1 and fi l i H, P, Gasoline En- 
gine, ah complete ready to run 
natclhesittipligicy 

Cincinnati 
Engine Work& 

70 Elm St. 
Cincinnati^ 



DON’T BUY GASOUNE ENGINES 



Until you investigate 
‘The Master Workman" 

n iwo-cyliHrl«r nusi'line rtiyJnn 

iiuyirnor in till ntin-cyliodei- ehglnu; ronolo (kin lain ir pvs n»vi»r. Cn&l- !*•< to Boy arid L*-.* to fLiih. quickly, «uily atiried. Xu vihruliun. Can In? 
Iem'ilj ti led ■ > n rhj yvAirrui .it aiHB.lt fujl— iwrihlik, nlal loharj or Oatclinh 51 in linn this yn^irr. Sena ink I'atauw 1 it . 

THU TEMKLK I'I MP CO., Mfn*„ and 1 JHJi Sf*- ( THIS IS Ot f ll FIFTY THIRD YI A1L 
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If It’s a Sebastian, If s a Good Lathe 

BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes, send tor Catalogue. 

Sebastian Latbe Company, 107 Culvert St., Cincinnati, 0. 



High-grade MARINE and 
AUTOMOBILE ENGINES 

2 to 30 H. P. 2 and 4 -cycle, 
latest Improvements; best ma^ 
lerial; I a west prices. Also sell 
castings, with drawing*. 

State your want 
HOULE MOTOR WORKS, 
ESOEastSt* Holyoke, Matt. 




CEMENT BLOCK MACHINE 

Capacity l&ft blocks a day, 2 Men. . 

CEMENT BRICK MACHINE 

I Cupstcily 1 -tNl [kt d*y, One Man; makna 3 at & lime. 

| PJaiu or Cmaoieulal .. ... ... 

RAm TILE MArtHTNE-Capaelty 3.000 per day. 
PENCE POST Machine— M akes pa^ts m each, 
to LW-S for $Uoh— C ap and SI LL Col unuis, Fl oar file, o to. 

0. MACKAY A CO., 84 Washington St„ CHICAGO, ILL, 



$20 

25 




IJ H.R. Bike Motor, $7.50 

CASTINGS WITH DRAWINGS 

We also have H, P, set Of] 
■caa-Ungs, Send ssiamp for cata- ' 
logaie and full par lieu far*. 

EUREKA MFC. A SUPPLY CO,, 

ST, PALL, - - - MINN. 




FOOT AND f ATHF^® TO IG IN, 
POWER W*IIICO 6WjNg 

Circular B shows our new Screw Cut- 
ting Foot Power Lathes. 
Carroll- Jam ef son Lathes arc jmaran- 
teed accurate anti light running, 
Workmanship and material 
of high quality. 

Oar C 4 t 3 Log will hti EiniJi-O In jisiy juldrcgp, 

Sh I'kll wh: m.nl jnq on (? i‘ 

Car roll -Jamd son .Machine: Toot Co, 
Katavje, Ohio. 



FOOT and POWER 

AND TURRET LATHES. PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHE CO. 

A131 W. 24 **., Cincinnati, Ohio 




$60 



GOES LIKE SIXTY 
SELLS LIRE SIXTY 
SELLS FOR SIXTY 

GASOLINE 
ENGINES 

fnr Pi i rap] rij*. 

Chum. Wnal-iliut Machine, 
l ce C mini 6 ' reettr, ecu 

j^etuj f.,ir cotniiTifiiD. 

Cl ISDN MFC, CO. 
Port Washinj 3 ton,w, r r 




DYNAMO CASTINGS 

Sets of Material nr Flnlslied Parts for the 

FRANKLIN MODEL DYNAMO 

PRICE |3,50 AND DP 

Will light «U 4 cl p. tamp* 

wrl tc for 3 1 lurtmtad booklet * 

PARSELL (SL WEED, . 

129-131 West 31st Street, - NEW YORK CITY 



FATHER KNEW.— ’Pop. 1 ' “What is ft, John- 
ny?" "Why in the head of a bedstead always 
higher than the foot?" ‘Tot the same reason that 
the rear wheels of a wagon are always bigger than 
the front ones, Johnny." "Thanks, pop, "“Kansas 
City Times. 

♦ 

A HARD WORKER. — Casey : "Ye're a hnr*rd 

worruker. Dooley. now many hods o' morther 
have ypz carried up that taildher th‘ day?" 

Dooley: "Whist, man — I'm foolin' th' boss. Fvq 

carried this same hod f uT up an T down all day, an' 
lie thinks I'm worruklri + !" — Cleveland Leader. 
# » » . — 

SMOKE CONSUMER, — A smoke consumer which 
Is said to show fine results Is being tested by gov- 
ernment officials at Washington. The device Is on 
the plan of the belE burner hi an oii lamp. Should 
further tests warrant, a demons! ration will be made 
on a warship. A system of preventing smoke be- 
ing seen when a fleet of warships arc moving 
would be of Incalculable value to any navy; Their 
smoke reveals their location when it otherwise 
would not be discovered. 




Chapman Economized. 

b-4 horse, hut tested to S3 H 
per cent above rated power. 
DON’T buy a CHEAP engine; it 
doesn't pay. Buy L!in Himplott. 
strongest rind !>eat designed en- 
glue nt tus kjivwBt. pre&ible price; 
right, we build tbum, 
CHAPMAN DNGINE WORKS, MwrceUus, Mich. 




BBXD FOR CmiOGCl! P, ■, 



THE MIET 2 & WE 1 S 3 

OIL*™ GAS ENGINES 

Stationary, 1 M to RO H. P. 
Marine. 1% to 10DH.D. 



GENERATOR SETS, PUMPS, 
HOISTS, Etc, 

JL BIIET7 iM-ta* mott *t, 

Ha flllCUl NEW YORK. 







a. r* BARNES 1 
ELEVEN-INCH SCREW 
CUTTING LATHE 

For Fuji nr pemer nawo-nted. Baa 
pow ■ ■ r erosifl fted mid wm&otmd 
< H . A Strict! p IsiKh-RriidB mod- 
ecu tool, Wu Filfui ooild a D-inch 
lathi 1 - Desert ptive eiroutatia of 
OACll I a Hie upon rC^UEiot. 

e. F.BARNE3 CD.. RotiforLIIL 



Please mention Popular Mechanics when writing to advertisers. 







The Place to Bur MachikistsTools 




Pocket Scriber Delivered 

appreciated by all machinists. 

]fi reversible, lelKfeoplntr tuio the wtnek: a* safe to 
p:irrv In the pocket as a bun khili'- Sunni your orders 
to ni« for Machinists’ Tools. My Prices are right. 

J. A, BARKER 

FULTON BUILDING* - PITTSBURG. PA, 



LATHES 



9 to 1*1 Inch Swing 

List price, $&VCt 3 mid tip necwi* 
iut: tr> niru, IVlim reud.v to buy 
bl l Lil 1 tor LiJttiH. CnUrloa and |H:iC0S 



IV, Y r & John tEJiriHS* Cn* 

1" 1 KmIit Hl,, ; i KorbfitMJIl- 




“LITTLE SKIPPER’’ 

MARINE ENGINE 

HD Bairtfs Latest anil Greatest Two-Cycle C.rasojinc 
H. u- ^a 3 ms Engine. Mattes a speedy little 

[aU. £ '■jri Launch from an. orc.1 itiary Canoe 

Fend. £ Wfej OT lioW-boafc 




2 Actual 

H 



p Engine 



$ 24 . 



90 



Eimlue iompli'ti- «iih ■^rciNorJen unit b«i 
IHIiTVK^ £su, 

Slfiinl-Mt, fctrcmaesC «w»t Powerful *Pd 
i- j ■: i !j‘ en-.'ip'- nit ilR cIjss. Uj-ivkh Un^', 
Hull I kli or 12 1" l?' ft. iJi'Lncli *> 6^ l" mil> « 

... r i, .irH'. fl Suitor *- I ml- 3" r hlM .\ 

p* ah runt lUnry. RevaT*it'li h mynni' tan m^ial] 
atnl run It, uh'nj-a mfii smJ wiWP ^ K^ 
BOUI TJimdi fi TElfc iSVARAjTEE, 

St. Clair Motor Co., Depuj Detroit, Mien. 



No. 602 “NAPANOCH” 

Pocket Knife Tool Kit. 




MADE IN AMERICA. 

Everyone has use for a Knife* 
Reamer, File. Saw, Chisel or 
Screw Driver. Ihss out lit is 
practical, y.-t sorimuIL being con- 
tained In a Leather Pocket Book 
4* jxas Inches that by carrying 
it ill your pocket It Is always at 
hand for Immoilhilo uae.whol her 

Campinsf* Boating, Teaming* 
Driving, In the Shop* Factory, 
Office, Store, Warehouse, Auto- 
mobile, cm Hie F tirm, Bicycle, nr 
around the Home. Any Tool 
air inly attached or iletficliwl to 
the Pocket Knife 111 it second. 

Sent postpaid on receipt of 
price, *2.25. 



Use it five days, and if not 
satisfactory, return it and I will 
refund your money* 



U. J. ULERY CO., 7F Warren Street, New York, ft. Y. 

m-.. j A. r r“k J r. n R it jh j-. It HI i 



6 WONDERS IN 1 



I Do yon want te clean bottles, 
i.nmbkrH unit lump chimney* 
auituaaiicshy? 

II Do y r>u want & pt ■ rfect ly no Lfc- 
IC&SEULlI cllftltlvi: COCllQK flint 
to Hie kill'll' 1 1 tfi Jiiaku the 
hutfliiubon bearable? 

III Tk> you wnnt a hinffiC 
beater which will eifita 
uiilp i.TMiLiu or wdatl drest^ 
tug ojricfy -If while you auend 
toother things? 

IV Do you waist ft Pclf<memtlTis 
euU'rv u heel ou which to 
sharpen and clean your 
knircn, scissors and cage** 
tools? 

V Do yoo want a splendid cot' 
k jl potlRhlisg n lsrel revel* mg 
to Iftat that yen t u niiske 
your stlverwai'u and c.it^ry 
flUtM os it never uisooe be- 
tore? 

VI Hu ion want (i ptwerful little 
mob ) r for till usefu i * • nil k ahu u t 
r b 0 home, to run wwljjg ma- 
Chine, luca'- rhfcppvr, tmall 
dynamo, cuoUdjc fun, etc. '* 

If lnterefctii'd In any of thoie rpmarkable elulrtn* yon want 
our “ l.it tlo « BimJ.-r'" WATER MoTftK Which wlU attach 
tu yuuf wiit nr fun cet, mncHnfo or threaded, In a Jiffy, A Hue 
ft ,1 [U imn hrthgH onr iittraellvc K ltEE descriptive buokl^t tell- 
ing nl i ahem L it. Don tbe d ti elved by Che ap, worthless Imitations . 

WARNER MOTOR CO. 

DEPT. U 

FLATIRON BLDG.. N. Y. CITY 

MFRS. OF WATER MOTORS 1-16 TOIOH.P, 
W'ATER FANS & ACCESSORIES 




cnrr600PAG£ 

rnLL catalog 



Why Not Boy at Wholesale Prices ? 

Over 20,000 labor saving* money savina articles for 
tho shop* home or farm, Lilly UJuat rated, <h’scrlbe4 anrl 
priced In our new 600 page catalng, (No, 00. Also 
a larger tariff of mechanics* tools Of all Klnd^ at 
lower price s than hoiotoiore shown In any catalog 
ever published. , . , , , . , . 

No mechSAlfl should bo without this ™i liable hook. 
Tt you huvn riot received our cataTog* write uu to-duvy 
and It will he sent you free of charge* 

Semi for cm r new premium Hat* containing iOnitspfnl 
and valuable articled given away free. Most wonderful 
ulltr over made* bend lor It tis-day* 

Freight Rates are lower from 
New York than elsewhere 
BUY IN NEW YORK 



White, Van Glahn & Co. 

Dealers in Reliable Merchandise 

Since ISIfl 

30 Chatham Square NEW YORK CITY 




+J-, -a r'U J pt 1 Sfjarc 





HASTINGS COMPOUND 



Gmirftziteeid to stop Sparking. Money refunded if ft 
ririn't. Put up Id continent ferni, 34* m. ion* i i a -pi in diim 
Wn ham BDOdffh coDftd^acH in Cmnpouai^ toiu*n n, full 

size sample ellcY, upon receipt of ati cobmi to covet ptiaiagtr 



JAS. L. NEEFUS t Sole Arf.Bi 

103 Reads Street, N. Y, 




THE OLD RELIABLE 

] JESSOP STEEL 

3 IS nr DN TOP AND THI VERT BE&T FOR ALL FINE TOOLS 
WILLIAM JESSOP & SONS, LIMITED 
91 JOHN STREET, NEW YORK 



WE MANUFACTURE TO ORDER 

DIES, TOOLS AND 

A UTOMATIC M ACHINES 

also HARDWARE SPECIALTIES 

***>> PATENTED NOVELTIES 

ESTIMATED FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 
SAMPLE. 

BOOKLET FREE, WRITE TODAY. 

Stamping 6- Tool Co. 

DEP, C LA CnOttSE, Wl*. 



> SplitdorF Laboratory 

| (Enta'hlJlh.d IKMi 

YOU HAVE AM IDEA tltd require exact workmanship to 
fully demonstrate Its POSSIBILITIES, WE MARE A 
SPECIALTY of MODEL MAKING and EXPERIMENTAL 
WORK. 

YOU WANT THE BEST WORKMANSHIP — WE HAVE 
the latest improved mechJnery end the highest orttlrcor- 
Inf ability. 

Tell tie whet you went, we may be able to Help you and 
Will be pleased to give you any information. 

SFL1TI10HF LABORATORY 

Blmrlt 21, 11-^1 Varilrwmrr SD-wl. HKW YORK CITY 




MACHINERY £ 



AKD SPECIAL PARTS 
HILT OS VOATIIACT 



New acTtceedev^opeiluuccwluL experimental wurfcdoee 
ipeedllj-; skilled labors good facilities i good value foryonr 
wuncy. j. jt, ENGFXAIAN MFO. CO, 

7fi JIuiJm>d St. near Fend. Depot, Jersey City 





MYSTERIOUS TELEPHONE GAME.— The tele- 
plume now has a new use. It haa become a mind 
reader and may yet puzzle men into paresis, llo- 
Jogtiesi. Hart field it Co,, £!) Wall street, are about 
known as any bankers in Now York, 
’■'ben a Wall street man wants relief from mental 
strain he invents a th?w gambling device or ner- 
pet rates a Joke, William Hartfield caught several 
friends in the Stock Kx change the other day and 
suddenly broke out with: "By the way, do you 

fellows know that the telephone is doing mighty 
p i' unis jusi now? Why, it can tell exactly what 
yon lire thinking about! Don t believe it? Well, 
just put your mind on a certain card and do some 
hare thinking. The wire will do the rest/' 

The groat majority of men. being curious, will 
hiu. Captain Casey (of Casey at the Bat) was 
the lire* wining victim. 'Tm thinking of the ace 
of diamonds, he said, ”AU right/’ replied Hart- 
flvEdj “just call up nil Momlngside and aek fur 

lets on and tell him you have something on 

your mind/’ Casey called, “Hello? Is that San- 
derson. Yes? Well, I’ve got something on my 
mind, ' Sanderson's voice came back — 1 1 It’s the ace 
of diamonds; good-by/ h It coat Casey nearly a 
day s profits in Stool. Jack Cooper was asked to 
think of el card, hr The deuce of spades." "All 
right; call up Broad and ask for Burr I II and 

tell him you have something on your mind " 
Cooper called, “Hello, is that Burrlll? Yes? Well, 
my name is Cooper; I have something on mv 
mind," "I know/ said Burrill; the deuce of 

spades. Collapse of Cooper, 

I assume that the trick is 1,000,000 years old to 
prime of the smart alecks who know everything be- 
fore It happened. But it is most amusing and Con- 
fusing. Until let into the secret you never would 
or could guess the modus operand I. Like all other 
things In life, when you understand thoroughly It 
is simplicity itself. Fifty -two Jolly chaps who 
rent telephones have entered into el compact. Each 
represents a certain card In the ordinary deck of 
fifty- two, nrnl each of thi 1 conspirators carries in 
his pocket a printed, guide to all of the sub- 
scribers. For example; Upjohn, 3333 Cortlandt 
(of course, l am using fictitious addresses), is the 
king of hearts; Bill tow, 4444 Franklin, is the ten 
of clubs: Cal bach. 5555 Gram ere v, in the five of 
diamonds, etc. 

I fart field, let us say, after learning that Hooper 
Jones has selected the king of hearts, aurreptl- 
lliuudy glances at the printed guide in his pocket, 
instructs Jones to call up “Upjohn, 3333 Cortlandt.** 
and say he has something on his mind. Of course, 
Upjohn replies without hesitation. “Oh, yes; r 
know; the king of hearts." And the victim 9s lost 
in wonderment. The chief operator In the Joke 
has a led of fun; but who arc these amiable fel- 
lows who dn got mind being called tin a dozen 
or a hundred times a day as a mild joke? 



NEW ENGLAND COIL WINDING COMPANY, ATLANTIC, MASS. 

Induction Coils, Wireless Telegraph Coils, Experimental Wireless Telegraph Apparatus, 
Exceptional Facilities for supplying Amateurs with Inexpensive parts of Apparatus, 

Particular attention paid to inquiries from Students in Wireless Telegraphy. 




SPECIAL 

GAS ENGINE GENERATOR 

Steady light from an ordinary Cias or 
Gasoline Bnginc, Write for Bulletin. 

Rochester Electric Motor Co. 

$a FRANK STREET " - ROCHESTER. *L Y„ tJ* S. &-* 



Please mention Popular Mechanics when writing to advertisers. 





Every ENG1HEEK and ENGIHE OWNER should hare an 




INDICATOR 

IIEOUCIHI WHEEL 
»nd fUNIMETEH 

File- ratal op of 
iTmiuiN^ntfriSnd 
pilrtirulanuE III i: mail 

450 U r(L‘ 0 [ 

INDICATOR 
INSTRUCTION 

Efi-Ty ktind^nt n^l? 
an rindramant for 
pUfict, 

ADDRESS 



LIPPiNCDTT STEAM SPECIALTY & SUPPLY CO. 
loj Korfh Nioth Street - NEWARK, N. J. 




L BEARINGS 

"KNSPE* PATE MTS — Th* Combination? 

A Ball Bearing and a ConG combined. 

For thrust, weight or both, 

Lowoat price and brst bHinring mnde. 

F«r tholiFchteat to the hearitraE work. 

Alt Rizcfl. , 1 - 4 'i rack lihd H(>. 

No fltt t O E““ j Ulit nunh It ON, 

10 cents Id Edam*-* for Primp! M. 

PRESSED STEEL MFC. CO. 

S4S TNq □ rs u e , - PhifjiJ nlptiii, Pi. 



WANTS A SMOKE CONSU M ER- — The city coun- 
cil has Just passed an ordinance, requiring: sill 
manufacturing concerns using boilers to consume 
their smoke, as it were, completely; and I wish 
to obtain the aid of some of the- readers of Popu- 
lar Mechanics, who have had experience In this 
line, in devising; a smoko -consuming apparatus fet 
an IS H, P, boiler, iltl-in. shell (57-2 In. by 5 ft. 
Hues) upright, i have not seen anything in the 
past that was a success at consuming smoke, and 
would 3>c pleaded to hoar from the readers of 
Popular Mechanics, in the way of enlightenment 
upon this subject. — (J, W. Aiken, Jilast Toledo. O. 



A COOL 300- M IL£ RIDE ALONG THE MISSIS- 

SEPPL— Tins is tin 1 delightful experience of those 
who travel on the Burlington Route's new day- 
light trains between Chicago and St, Paul and 

Minneapolis, 

The “Minnesota TViy Limited - ' leaves Chicago at 
9:20 a. in,, arrives St, Paul at 10 p. in., arrives 
Minneapolis 10:45 p, m. 

The Chicago Day Id mi ted leaves Minneapolis 
St. Paul S;2iJ a, m.. arrives Chicago iit 



7:30 a, m., 

S:35 p. m. 

Passengers on these trains 
part cif the day within stone's 
turesqtio Mississippi river— a 
restful journey, 

Send for illustrated booklet. 

I\ S. Eustis, passenger Traffic Manager, Chicago. 



spend the greater 
throw of the pic- 
coot, com fort able, 



MO GUESSING ABOUT IT . 




You put my Calipers over 
your work and you know 
hi on itadwrtf just what 
slzo it is and fjogi- tnwlt tun 
smalt ar tua hnyu. A rents wanted. Send tor 
Catalogue and Special Discount* 

E* Gi SMITH CO,* Columbia* Pa. 



“Yankee” Took 

The ne we Rt, cleverest and most satisfactory In use, 
ami the first to be offered at bo reasonable a price that 
every up-to-date mechanic cotiiil buy lotus or their 
quality anti character. Other loots are very good tools* 
but, “Yankee" Tools are better. Sold toy leading dealers 
in tools and hardware. A^k dealer to see them, 




Ratchet Screw Driver No. in' sod LL (8 Shea A 




Ratchet Screw Driver No. 15. <4 Slits.) 




r-y *■ r * iii _i ir- - J --" 

Double Spiral Rabbet Screw Driver No. 3G anJ 31. 




Automatic Drill No. 42- 




Reciprocal in it Drill No. 50. 

Qwr "Yankee Tool Hook” tells nil about them. 
Sent free on request toy 

NORTH BROS. IrtFO. CO., Philadelphia, Pa. 



SEND FOR IT 

• *. • 

(VI y Revised List of Machinery 

and Contractors' Equipment 

IS NOW HEADY, ANO COVERS 
TWELVE PRINTED PAGES WITH LO- 
CATION AND PRICES. I WILL SE 
VERY PLEASED TO BEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 

Willis Shaw, Machinery ; 

171 La Salle SL CHICAGO, ILL* 



Springfield Abrasive Polishing 
Wheels and Blocks 

Used for polishing machinery, tilbury and edge toola 
of all L | min and for romov Luff mat spot* bote tilfihly 
puUstiqd metal. Make* a very mnouth am-face with- 
out mar ring. Containing rubber whUth give* the 
* i-etdllenr effect, Made with eitnqT Emery or CartKar- 
i uiid ii m in different Kradet*. Write for price list ftnd 
r special trp.de d Iseount*. Miiinractivreil by 

THE SmiNtiFIELD TIME AND ROBEB CO- 
la s . 3 kni»iiic street, epsiaanxLD* oui P, u. a. a. 





Automatic Drill ho. 40, 41 and 4*4 t 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




The wldi> range of ’work to which this ad mint bln tool 
van ha applied, ha perfect safety, ecmvenleiicei, nod above 
till (ts portability, Imtnnlly recoKunumd it to the man 
who Kohlers anything, anywhere. Let us se nd you our 
little hoekli t, with eh stoTy, which while quickly read* is 
never forgotten. Shall wo mull it? 



EMMELMANN BROTHERS MFG. CO., INDIANAPOLIS, IND., U. S. A. 






= niiAn Dnnii lai* M-rhanlrc whprt iiiurltino to advertisers. 






■■ON MOTORCYCLE ATTACHMENTS 



THOROUGHLY RELIABLE 

Adapted for Pleasure and Utility 

ruu uister than an auto and cost of maintenance 
a trilit. 

CEUVEftV ATTACHMENT Id daily Tise by leading business 
houses— A TIME AND MONEY SAVER. 

SIMPLICITY GT CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 

Fowler-Manson-Sherman Cycle Mfg. Co. 



Clinton anil Fulton Streets, 



CHICAGO) 11*1** 



NO-KO-RODE 

Keeps Spark Plugs Clean 

SAVES (iASOI.ENE, INCREASES ROWER. 
DECREASES SMOKE AND OlJOR. 

TRJED AND PRAISED E 3 Y THOUSANDS OF AUTO M f> B l LISTS 
AN D GASOLRN B ENGINE USERS. 

The most wonderful chemical compound extant 
for incTCHisinjj the pnwer of ifitsnlcne and decreasing 
the smoke and odor. Every trial order makes a perma- 
nent customer. 

IT IS INEXPENSIVE 

Enough to treat 50 gallons sent by mall on receipt of 
CO cents. Money refunded Ifit dues not prove to be all 

I claim for it. fui'f it m^rfA * refa/7 

HOWARD P. FULTON 

1 (hfl 4 no TACT ORE a} 

225 DEARBORN STREET, CHICAGO 



WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 







WHY WOT STOP 
YOUR TROUBLES? 

A “Wizard” Tubular 
Does II. 

Armnttire Incased in 
WATKfM'KImF 

eorrothu# brass tube. 

All brails screws. 

Friction. Belt or 
Governor drive. 

Brash-holdern removed 
without lagtwninir son- 
All pn,rt« polished. vr <. 
mtuct Ami .lump ft p;i rk . 
Tac.U. M Lb PfflTlSCR. TOC. 

!■*-. JV.M “ [.-j.-iiM ' m HiKLi&e. 



M ■ ■. I pcpulu li I 



1IER.CVI.KM ELECTRIC A UFO. <M. t I MUiV a ( h ii I. E S,. ISU. 

30 PAYS FREE TRIAL. 724 Lungsdale Ay*. 




GENT 



IS ALL IT COSTS 

to writ 17 Tor our Hff 

Free Bicycle 

Jmf shawm 17 all itmdels at ] • -ta ** privet* 

DO NOT BUTMT.^’&f 

our hwh&iii wrzy pjforh Wc sliiji uii fI I?- 
Tiro vat wlttwuT a tent deposit, pTM) tty 
fn imtit, allow ill Uiij a Free I n.-tl — 

All mir new and wonderful It:. Hi with 

Llt;'tio(fUea a»d ’?iii:li : .r/if.j *.> tttfbrnz.itiart 

sent >v-u FKIuK for the atkio^. 

Wti WILL CON VINCI-: Y 6 U Lint we 
sc-H a LrHrr l ioy- It lor 3ts& mnhry t]jim any 
other tioireE, Buy direct from the factory, if 

you want co Muke Money ■ r Lmn ft 
Bicj F-rJo write flit OUT SpFi'inl OffVr. 
TIKES. C«a«tt>r- Brafcwp. l?e1ll‘up-wtieeJ* and 
ill sundries -it tiali usual prkev Do Not Waif, t ut writ* 
lit a nutCd today and Irua everything, TA'riW It nuw. 

WK Ab UO, OeL't. FIS J Chicago, 111* 



HOW MONEY GROWS — I have recently seen 
the books of a battleship which showed that 
of the crew hatl money on deposit, and she waa 
what is known as a "happy ship," One man was 
getting interest an J4O0. On another ship a bugler 
deposited in fifteen months $358, oil which the in- 
terest was $15; a fireman fn nine months deposited 
$27 per month, and a petty officer in eighteen 
months deposited $366. on which he received $39.16 
interest. These are hut a few’ of thousands of 
cases that might be cited, and such men are, as 
a rule, among the best behaved and contented of a 
crew. — Chaplain C. Q. Wright, in the Blue Jacket, 




BUILD YOUR OWN MOTOR-CYCLE 

Wa cftji furemh jou wllh all frArta 
neCMsity t« 4 m ulot-e yeta. 

1'4 II. I', Fulfill* Ctfcftlliijga 
with h liieprin ti t $4.00, 
3*4 H. 1 *. Kngln* Fat* tings 
with blueprints, $12.00. 

S,., ill frtstnp fur fur Celil [do-tf, ht.il 1 .\- 
logitfl of 1 1-2 II, P, Finnic crlindar 
c&Tliiiga to tj'H. r. dotiblo cyiiudvr 

ntslinjfji, f rum fib), etufLncV, Whoib, 

cods, batten c*, ksll*, pokeys, spurt plums etc. Seconil-h ftim 
Motor-CTfllel, $ 411,110 up. Snbd far List 3 fo. 1«2 of "Q ma- 
rt.™ HAKIII K, GEEK £U., ST, LOUIS, MO t 



“SUCCESS" AUTOMOBILE, $2 50 aOO 




Practical, Durable, Hi if St on a bvipi^y 

frincifln— i LJ IHT. 8TA0NKI, STEEL ! LR HD 
ALTm:-:-! 13 III NvIhfUL 1 tif *J 9 

Clr, nr+r Wilh Lrit yt.ira' Hpfr1«D.»lB 

hi/ uiiobJla corntnicLon A GOOD HILL 
U.r-1 IIF.ll -tut"S (i m j.-r r coif gr»4*, 
from * r)j Ifnaf!- * per hour. Writ* 
fur Mi & ripliTn h 1 <■ tm'.i : t . terouj etc. 

“BDCCE&r mOIOBILB m. C 0 . 

AvOnuO. ST. LOUIS. H* . 
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AUTOMOBILES $1 00 AND UP 



We win mail but larae HlustruW Barton Rheei of n*» aod allghtEy usai Antorao^lles nn 
recfipt of Four naine And address. This ebect showA accurate pbotoRrapiilic views oi more 
than SB A iitntu old ton offered as luw os f iut>. W rite plainly to 



H. GRAHAM CYCLE CO., Inc. 



AALHA'I-Anc MiiliinH Ctaui PHIT Am ■■ 1 





ru 1 * 1 

CAN USE IT 

19 low outs, r^iultmlls. 
Ertitys cuts or tuber dam- 
age spots on outer eas- 
Ictfifl ; lorn ulf stems, spin 
or ptiDcturca to Inner 
tubes tj Lean Lied. as 
good as new with our 
Yiiloanizera, 

We want to send you 
circulars, and ws at 
others say, 

« StltCb -ln-Thne " 
Yulcanizer Co, 
Topeka, Kan.* 

U. S. A* 



flRNA&lENTAL COLUMNS. — Ornamental cnl- 

untiirt mid posts for Interior decora Sion of bouses mid 
buildings* or for colonial effect in front, are now 
made In factories quicker* cheaper and better than Is 




done by band. These columns can be ordered In 
any size length and diameter and plain or nrimmietn- 
vd. The curving la done- by machinery at one-ttven- 
tletli the cost of band work. 



t-M 

EXPANSIVE BIT.— The advantage of this bit 
over tlio.se formerly In use is in the screw adjust- 





ment. By means of a screw driver the movable 
cutter tuny he set more quickly and accurately Utah 
with the tlngctu 




inanitmiai 



Interesting 
and 

Intlrtirflvs 

Shows all the newest high grade Electric 
Supplies and Novelties at lowest, prices la the 

world: H. DEWEY ELECTRIC CO.* Milwaukee* Wit* 



BOOK GIVEN 



subscription to our practical paper 

TIE CMMT m> m TiIsbi IHt, DETROIT, MICH 



Tells how to build Walks* Floors* Cis- 
terns, Troughs* Hoofs. Tanks* etc. 
Cheap* sintiury, everlasting. Given to 

ON CEMENT 



any person sending M cents for a year’s 
h: 



1 he Patented Loey 

Bicycle Attachment 




can be attached to any bicycle; 25 miles 
an hour easily made on railroad tracks* 
Only successful machine on the market. 
The only one you have a perfect right 
to use. No mud, no hills or dust* 

WRITE FOR TERMS TO 

C. JI, Coey Sr Co., 

142? Michigan Jive** CHICAGO t ILL . 





Gasoline Engines 

Are Sparked 50 Per Cent* Cheaper 



By an Ed i non Battery and Spark Coil 
than by "dry" batteries, for instance. The Ediaon 
Battery gives twice the ampere h ultra for $1 and 
the Edison Coil put* them all into a fat* hot spark. 
It is wound with the heav- 
iest, thickest wire. Wg 
pros*® that it saves batter* 
ies. The price 1 a reduced 
frcid $3*25 l* 52,50* Write 
for ' ‘Battery Sparks'" before 
buying batteries anil coils, 

Edison 

Manufacturing Co, 

52 Lakeside Avenue, Orange, N. J. 

:tl i; a Ion Square, Now York 
:ni 4 Wabash A to., Chicago 
2 S Cle r kc ei wel 1 1 food . La ij don ,E.C. 




ONE OF THE BEST 

CnT-ry ojko for fjiwl loci ati 
your friends. Ilk: puBtimid, 
mi A (i [i I i.c:*1 EL'ik. 



IVink- ever Inrcntarl 
Ml' I'" ..f xir,^*,>,J ft.vl 

■1 □ ||| T-fc rytfi i t*p CiL.ll 
JhHifctot Of utliur tiLja].., 



WESTERN PIZZLE ra., «**»>«■ ». Paul, Minn. 




“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

ThomoBt Reliable Hiuirkers on the 
Market. 

Take the Place of Batteries. 





Yon ALL PURPOSES 



ftineit 1 , l>onli]i‘, Triple ami Quart. 
ru]jle for H tiit irUl n Engincu and 
A iiKcniiobile#. Giuinillletil in uvwy 
par(L:ular, Fine Vibrnlor. 

SiJtND Fen CATAl.tHlTE 0 . 

Till hWWQCK HEEtfMAN MfG, CtJMPANflf 

tei.ru JtKj n, is.>. 






PRICE 



$ 145.00 



THREE HORSE POWER 

GRIP CONTROL 5 TO 40 MILES PER 
MOOR. 100 MILES FOR TWENTY CENTS 



LIVE AGENTS WANTED 



CATALOGUE FREE 



THE THOMAS AUTO-BI CO., 

1445 NIAGARA ST., BUFFALO, N. Y. 



tldredge Battery Volt-Meter 

Reading O to 3 Volts in h Divisions 

A f'onTenitfnt at ml (iffirT Li-ft] inntriltnonl; 

for t how who upr.i PrirDJirj Eintl Ktorri+fu 
J-ik-LLr*-: ■■ i. iu na r .t ■plLL I'-irAff i„-.. rr|1i ■ r |i 1 !i,.T.rt tip 
•all i-if *L >rM« Ju-tff-ry . h Di>ii [l r , - la In ni ! i. f. iiaR. T 
EimoTi I-,* Sail cn iuaos «uu*it - .. 1 'rtl-'f $4, 

ELDRtOGE ELECTRIC WG. CD., Sprl^flrM, Mass, 




Gasolene Motors i Castings 




complete tine from IV to 10 
h. [j, H for Bicycle. AutcmonbiJe, 
MiirLns or HtfitLoDarj. >it- 

hichcbtp motor ootltlR and (torn- 
. lets MGTOft-O YOLKS. Bend 

eLAinplor cutulugiio. 



\j STEFFEY HFG. CO., 

£;J4I Ulrurd Avenue, Philadelphia, Pa. 





•SILT 

nropfii^ 

HRICLE5 

Jt 

**AtfK*l 

mrrf 

U-.T.-y-pc 



MfW KW# 
UAA. 
(.■aajL? J 



ILL ABOUT 

Automobiles 



ThEj volume contains most hrlpful in- 
IhrrtaaliDn for nwrtera, operate ra, repairmen., 
on ihe successful tare, running and £<m- 
slruuion Of itie variem forms ot motor 
vfhi.les and atnesfufies ; w ich j cumpkw 
E re.it n e o-n j? a.iolcnc and itr ,i m m cincs a- ml 
e I c t J r t C malrtflj +u L 3 y iilunnted ; ready 
relercmrfl index, making m up-to-date c li- 
cit or, H :|J]ly eu.inrsr L. FubiL; bc.L at 
postpaid, Mniiev refLtnded E ( not Hai:»lar- 
Lory* Stnd fir iprtimm ptlgti fret. 

THEO, AVDCL & CO, $ 

63 Fifth Avenue 

Wbw York City 



2 



BUY A LIFE 

Subscription to POPULAR MECHANICS by paying 
$10, This entitles you to a full paid subscrip- 
tion as long as you live = — 

FIVE YEARS $3 

or send $ 3 r which will pay for the magazine 
five years^ ^ — 

FOR TWO NEW 

yearly subscriptions we will send you A copy 
free for one year — 

POPULAR MECHANICS 



Write 




Motsinger Auto-Sparker 

Starts and nms 

GAS ENGINES WITHOUT BATTERIES 

otlmr mnc bliK’ can do it successfully for 
Ini'k of ori^itiM palu at" ownud by us. No 
tiA-sNt mat ion in our drive. So br>]t or 
itch tif“LL'h-iiry, Nu tm Hat [Cm whiit^Trr, 
m-t imL' and brciik or iiunp-RriorL 
U EuUraod iluKt-IHxmf. Ful ly u-imruntui d. 

%MOTS|Nqi=R DEVICE MFO, C 
14b Utfuiu ti(+, Pendleton, IruL.U. S. A. 



THE CAPTAIN AND THE ALTO, 



(hiphihi Blue water now retires 

And tc tlu> ton n t ry wcndA his* wfty. 

Hi s eo.t’in ;iln he rts r or chmn n li t ro s 
And takes n ride 'most every day. 

One eve sis homeward go the pitlr. 

The coxswain driving on the box, 

The captain dozen;, free from tare. 

An one who fears no storm or rocks. 

When quick, ten cable lengths nice 
The coxswain sights two auto's eyes; 

They are the first he e'er did see 
And loud he to the captain cries; 

**A light upon each lmw docs riser 1 
The Lip min has no frtwner seen 'em: 

‘Twill be ji <t d close shave/'' he erics 

"But port your helm nnd — go between "■emT 1 
Juy Elies* hi flic Bluejacket. 

■ — — — -*— ♦* 



NOT A COW CATCHER— 1 Is Mike Ho We on 
board of this train?" asked :t man approaching an 
engineer who was oiling no Ills locomotive. 

kL I don't know anything about your row/' replied 
the engineer sharply. L T &tn the engineer and not 
the cow catcher on Ibis train/ ’ 



— — ^ * r 

In Africa the telegraph rvlce frequently suffers 
Interruption because of giraffes becoming entangled 
by l heir necks in the wires. Elephants, too, are 
at times responsible. This disturbance has oc- 
v nrred on the Victoria. I-’nlls line six times. 



WIRELESS TELEGRAPH 

’ T 4-1 Lfen--, ■ V ■ , a," ttajp. 

1 1 :■ r -d ?t|KTII!H!1lUl frtpt- 
Hi, i i'PJ ^ itIhj h g H'Fifl i mil 4 
^park L’u,J, ba II- , k-e-y* 
7" ■‘I'll, ttffilj . *. ■ !'■ r-nr 
A M t\ tu|F‘M|l. ltl-LOht!rtT. S 
rials WiriHil. 

1 f. Wit) uji t-5 i ini]' 1 I'nco 




iv.it nect ion ijisfjmrtli'rr^, 4tnRn*iP*. 

■ 5-1 1. 7U.I Aji-nl* v. ililt''l S«W F 'lilal 
r i i-Jil Vuvvll - 

n 1 1 Tin ' nttmRTTNn < » ■ st M^irmi si., v ^T.,rit. 



>{ i- .li mjlESU .LFi 1 1 jWi IU [ I ■ !HL t.Li- l. - 



WHERE 

ANSWER 

PROOF 



V 



Can you buy the latest and best Automobile Parts, Sundries 
and Supplies? 

NEUSTADT AUTOMOBILE & SUPPLY CO. 

a26 to 630 So- 16th St„ ST. LOUIS, MO* 

n Our 1906 Catalogue and Discount Sheet, 1 1 



Please mention Popular Mechanics when writing to advertisers. 
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Telegraph Instruments 

AND OTHER. 



Electrical Supplies 

Hn'inK lunre mamiluctBrcrior telti^rnph nnd 
t#]t|ihone apparatus! and d^otricjii Kupplceti 
i iiif miry d««fii»tiou, eun l» made 

of tin to the verj bf'i-t utBatiUire, Our woods 
lire Hiaudnrd and tJ ri^t e3u:--i an ever? re-ipeet-^ 
guarimlei-d. Send ua jtmr orders— buy di- 
ect nm.1 sate tnotiCJf, 

Upon receipt of pH ee nhowa, vr*.' wifi send any of the 

follnuiiig articles, EL 1 1 chiirKts l»rtpJiiJ* ttiuift thoiif.' mitted *. 

Send us h trial i»tdtr, .., . . 

■Steal JUwer XeloKrttph Key (3 eel — — 

I mproTpti tj Lant Boil n flur . . L ■ 

11 " Com l>i untie II 

Standard Ponj r Relay..,,, — ri . ....... ........ 1-NS 

Snapper Sounder. . — ■ *« 

Eureka Telqarajih Set — * — *■ ■■ T-PO 

M i-ch an tea I TtilCRmi i h 1 nst ru in enl - ...... .to 

Union LiifhCtiias Arrmrter .... ., 

Cron F(.mt Battery Complete 6-b ...... — -oar 

Mt»co Dry Battery,. — Aw 

Bt^riftia Telephone.. ., ., u'^Iv 

Short Linel>le|)h(iisi‘.. .. . ; ....... _ yJi* 

Eicelrictu a.* Pocket Tool Kit . .. .., — ■ s-^WT 

Fire A] arm Ho*. - 

N. P. Electric Bell — M 

®, H- Electric Alarm UU*-k — ■ 

A. D. Medle**! Apparatus Coin pletu ... . <lf 

Induct Eon CoS 1 1-j® 

fie ri M otor - w 

Electric Top.,.., — .w 

Uni vo raid Battery Giuiko A--* 

liu by Lamp for Uark Boom. - 

Eureka Heart 1 li LiulU , . * , 1 .ij 

Vest Pocket L»Uzlit 1- *■>’ 

t Vurc Baser nm*i. pay ex |ire&sa ge . 

MANHATTAN ELECTRICAL SUPPLY COMPANY 

J2 Cortlandt Street. New York City 

I8S Fifth Avenue* Factories* 

Chicago Jersey City* N. J. 



nKWAsn- r t .r KLMTntriiNs 
tJULMKH T3I.IN M'HMjSl. 

Learn Electric 1 1 y at 
Home, with imprut ml appa- 
ratus. Om Eh your nwn E.tli ra- 
TT'ip ihflVrjL I'om piste 
Kti'ftrEril I. h (■■■ i r ;l I iir>. -yi-itls 
llluLlracd MuiiLLil nf InaLruc- 
tii^nx i 4 a price within the 
nwms of all. Write for our' 
pM.p»itierL an*t a puf-jp ut the 
Jfl i n li at. COLUMBIA 
SCHOOL SUPPLY CO. 

I ei iltiiitaj3ii|j^. | im!. 
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MULTIPOLAR DYNAMO OR MOTOR 

Will lirMt-Jnrn Mil*, la mi 15 , K I? P.. raniplcfcc i{ir-t riLKt i slkS im! all W? 
nweSMUy SliiCK, Ji-ugll. I‘i' 1 ri‘ !+l. ml. Ail k • n- ! ;; nf l|u'fi«t Jjjl 
* |i].;Lr.'i. ui built for ai]L,L L i ijj--, i u ■, ■■ hi ...ta ulid h , S.J- |, I iinuDtery. I -I -: b t 
in*iu;hcturin'u. kyeryHitny ('li't'trim] in mr qminlUj. 

Si'ii il far 11 ur Si i'iiint-liuih'l Buricaib 3j.nL and Valiihu. 1 '. i*ij 

T. BEN FORD ELECTRIC WORKSl 

26 CLARKSON COURT, CHICAGO, ILL. 

&£&£■ Si ■!< 



MOTUHi'lK WIlUKLS 
tj<-l at t , |inh||iii^ ItllS 



'tiE.il M tit mu hlh 

Sn-I I*r I. fui^lpnLit. 20 f. 



liHlNATED WOTOH l'illTS 

t'i,sl;,iiii|. tUi'. 



Mil. I TUI> a.iliNbf 

Pii^Epili, I, "hr. 



,mi\ irt: a s sJTti k a\ it r 1 \ im 



ski nr < ut ui ivirvu s ash 

Tttl l h. I'uhtpaU. KJt. 



Tinmit fill linr, in 

KK All WHEELS- nirilt'&r, Uflr 

,M, m „vK hiiiils Ntw YORK ElECTRII WORKS 

l h EJst]j»j.3 T (I.ttJ Z34 firoadwray, HEW YORK. 

Kith! If. Sl.im|w fur T-aran 1 f nlnl'i^ a?fhts wanted. 



Please mention Popular Mechanics when writing +o 
advertisers. 



If 

ifs 

Electric 

We 

Have 

It 



ONUO 



iWgRKS 

CLEVrLAWD 

f 1 



WE ARE SELLING 

Fun Motors, all uir.tj*, a3J prices,.!'; WHO 

ley fcl tick l filial In ays, B.tHito 60.CKJ 

Bleclrlcal BOOle .14 to 5-04 

NecMLo aod Cap *15 lo 6,00 

Battery Table Lumps 3 .mj 10 

C a r ri a a a n t| 1 Jicy el& I ,ij?ht »- 8 DO to 6 W? 

Lanternfi and FoClel LtghtS ,75tO S.00 

Battery Motors und Fana LOO to 12j0(i 

Electric Dour Hells CSninpItie .75to L5h 

T^b^jphones Complete 2.Wflnd 5,^ 

| . l -'ijrapb PultbtA Complete L.Sto H N> 

r Hi 00 Mivllcul BUtleJflfa 3 ,9S 

!l^.00 KlectrJc B*U with suspensi>ry„, b ,. 2. so 

Dyna muB a nd Mol urs- 1 .00 tn- 1 ,[ws 1 u 

Gas and fiasoiJno KnKlnes.. 3-00 id 1,400,00 

We Undersell All* Want Agents. 

Catalogue Free 



OHIO electric works, 

Cl*Y»l&nd, Ohio. 



PRESSED STEEL SHOP PANS Foundries* Bolt Works, Etc* 




TIlOl SAMJK TX fSK. Dl’KAlHLlTY jINIT SATISFACTION CFARANTKKD. 

Mad fi of any Uaupe 6r Sheet Steel tlA'tiired. Never goes to pieces, and always given entire eal in faction. Try samples 
and you would run be without them at anv price. Suitable for handlinpr IwliH* riwiH, uailn, ^ert: wh* miu. washers 



of an . 

S hot be without them at any |_.. ... . 

caatsitga. ure, quariK and utlier fiubaiaitees, and for use under lathe- 1 * and drill prebaea to catch the turning, trimmings, 



horiugb,oii drip plugs, etc. 



KILBOITRNE <SU JACOBS MFG. CO. 



ColUmbUBt Ohio 




WHAT THE INVENTORS ARE DOING 

ai 




Fin$f &ffocaf Speefec/es for Concrete ptecfi#/?/c#/ Pugutiaf 



NAIL PLUG FOR CONCRETE. — The almost lm- 
ossltjie operation of fastening; nfllls in concrete 
as been solved by embedding corrugated metal 
plugs In the concrete ns shown in the sketch. By 
using these for nail holes, the moulding or other 
woodwork may be fastened without any difficulty. 



THE FIRST BIFOCAL SPECTACLES— Persons 
enjoying the use of double- lens spectacles art 1 to 
R certain extent Indebted to Franklin, who in- 
vented the device in 17S5 and had u pair enn- 
s traded as shown in the sketch; the lower lenses 
being made for reading and the upper ones for 
distance, Bifocal lenses are now made in one 
piece, thus eliminating the objectionable line which 
divides the tw r o lenses. 



ICE POCKET IN 
PITCHER. — A new form 
of water pitcher has a 
pocket for chopped ice in- 
stead of putting the Ice 
directly into the writer. 
Many times pure winter 
is contaminated by the 
lee placed In it. Ot* given 
n disagreeable taste due 
to the ammonia used by 
the ice manufacturers. 
Tile lee receptacle has 
a narrow mouth opening 
just below the handle of 
the pitcher. 



ELECTRIC HORN.— The sound is produced by 
a vibratory diaphragm like that In a telephone, A 
battery furnishes the power, and n push button 
does the rest. Makes a distinct and musical sound, 
Designed for automobile* 



"POP' 1 IN INDIA*— "Your magazine is a most 
refreshing one far me out in Ibis land where ma- 
chines are of the crudest kinds, save where intro- 
duced by the white men.’ —Sami. D, Huwden, 
Ohgole* Clinton Dlst.« India, 



FOR INFORMATION about the following new 
inventions address Patent Bureau of Popular Me- 
chanics. The patent rights on seme of these de- 
vices arc for sale, and we will be glad to intro- 
duce intending investors to the inventors. 



THE IDEAL PUGILIST* — This mechanical boxer 
can hit harder tlaun Jeffries, has mole science than 
Corbett* never talks about what he can or will do, 
and is always sober. If yon think you can de- 
feat him, his creator, Chas, Undsley of Connect t* 
cub la willing to back him to fight at any weight 
for two-thirds of the gate receipts. This ideal 
pugilist is giving exhibitions through New r Eng- 
land and so far has licked everything that has 
come up against him. For state rights on tnls 
machine address Sale Dept.. Popular Mechanics. 



CIGAR CUTTER. — This useful smokers’ tool has 
been recently patented by Willard L, Door, of Illi- 
nois, It fits the vest pocket, cuts the cigar tip 
tiff clean and saves the trousers in that it fur- 
nishes a better frictional surface for Igniting 
matches. It can be made of sliver and makes a 
nice present for a big brother ur beau. By a sim- 
ple change it can be used as a key ring, and one 
side can be used for advertising matter. 



CREAM SEPARATOR.— rarS F. Heinrich, of Il- 
linois, has solved the problem of getting cream 
from the top of the milk in an ordinary jar. He 
siphons it out with a rubber tube which extends 
down into the cream at one end, and at the oppo- 
site end into the pitcher. On the side of the tube 
is a little device for removing the paper caps from 
the bottles, and It also serves to hang up the tube* 



TONGUE SUPPORT.— John C- Lambert, of Illi- 
nois has produced [he practical wagon tongue sup- 
port shown in this sketch. Its construction and 
operation are plain, and when properly adjusted 
it will take off all weight from the horses' necks 
and will hold the tongue up at all times. It con- 
sists of but two eastings besides the wrought Iron 
bar and coll spring. 



PLUMB SOB. — William Loeven, of Chicago, la 
the inventor of thl« very bandy ton! for ear 
panic rs‘ and bricklayers' use. The bracket which 
holds the plumb tine and bob is simply clipped on 
the square, and the print of the bob will show 
whether the surface on which the square rests is 
level, or the vertical side exactly perpendicular. 
It costa but. a few cents to manufaetvre and 
readily rctnila for 2S cents, Carpenters who have 
used these devices say they are the handiest 
tiling In their box. 






DO YOU 

WANT TOUR PATENTS DEVELOPED? 

Experiments l*. Muriel* and lint* Instmmrnt wnrk 

si m] small machinery jiurts etc., tit?;. Surveying 
instrument repairs a specialty. 

Richter & Poncet, 116 Court Street, Hoboken, N + K 

Two mLoutee from I>. L, W. Depot 



Let Us Act As Your Factory 

Wc hart one of ihtbeai rqulpjfcri ehopn in the United Stale ft 
and fan turn out your work for yon cheaper than you can 
po&Qibiv do it yourself, Sena drawings or modtla for tail- 
mates on dies* tool* and manufacture of your article in 
quantities- 

Metal Specialties Manufacturing Co. 

1 B .24 Wp Xandolph St** Cht»do> IT* §. A 



"We Analyze Everything" 

At Reasonable Rules, We Uev ise New 4md Original 

Adj« ss Formulae 

The I&IIswotIH Laboratories 
MAX D, SLIMMER, Ph. D. 

8J7 Dearborn Street. * * * Chicago 



One Vino. _ 

One fif*t GEKTJIJhF 
AnuwtTinng Sioefcs 
and Die#. 

One Pipe Cutter. „ „ . . 

One Wrench, A 1 L for hand ling pi pe from X to 1 men. 

ON HECEIFT or 110.50 
Send for Ontaloiue of Comp tele Line. 
ARMSTRONG MF(J. CO.. Bridgeport, Conn, 



WE WILL SEND YOU 



ORNAMENTAL FENCES 



Iron or Wire, 
built to 
your order. 




The finest at lowest 
prices. Satis fa c~ 
Xi on guaranteed. 




Enterprise r ® Wrltneqrivuirr, 

foundry & Fence Co., -?n-t $. Semite, Indittiwpolis, 4n<f, 



USE OUR FACTORY. 

fl.ra i -,i , i i ji] ■i'~ 1 t,> luipil'lp US [Hi finm d tiiE nri'l djo i\ rlt nn ■ L xur1;il 

tliBniirai' 1 r.iriii| 5 . 1 1 14 r sii[icnii(, , n.|.i|l La., lull] mut Itiirf- yiHinC pr*M , 'tit , a| 
^[nnrluiH'e in SUfll Wjifk. I'u. r-.ry in CLlch^u, IIL. J. 'ii i-rice*, ]>rniii],t 
fleivice. Bond (racliCOlar* for c>ALiualt tia 

C, E, LOCKE MFG. CO., 98 Cherry St., Kensett, la. 



THE POSTAL TYPEWRITER CO.’S 

FACTORY AT NORWALK* CONN. 

is Equipped to do , Experimental work. Tool 
Making and Manufacturing. inventions De- 
veloped, Very Beat Work Guaranteed. Cor- 
respondence Solicited. 





MADE TO ILLUSTRATE CIRCULARS* 
CATALOGUES, OR ADVERTISEMENTS. 

Clean, bright* showy, euta— brio glilg out detail 9 
i^arfeotly. Our prsceu era reuoneble, ell work 
a u wante-ed— i#t ui S^nra an jour jab, - r . 

WHITE FOE SAMPLRB 



ACME ENGRAVING CO. 

157 WaebtQtioa St * Gblugo 



POPULAR MECHANICS 
PATENT BUREAU 



invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts ; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said : “Conducted 
So You Can Trust It;” just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-f ive years, and hope 
to be in the same business for 
another quarter of a century. 

Wc want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for serv ices rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building, : Chicago, HI. 






EVERY INVENTOR 

Who Wants to know 

1* What are the most profitable 
indentions, 

2 . Bow to perfect indentions, 

3* The first step to take in 
getting a patent, 

4* Eow to protect himself from 
parties who might steal his 
invention before he nan get a 
patent* 

5, How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose. 

6, How much it costs to get a 
patent, 

7* How long it takes to get a 
patent, 

3. What protection a patent is, 

9. Bow he can sell his patent 
after he obtains it 

10. How to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention, 

12. Where and at what expense he 
can have models or experi- 
mental machines made, 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. • • Chicago. 111. 




Let Me Sell Your Patent 

llooklet explaining haw mailed 
FREE. Fifteen Years 1 Ex- 
perience. Patent Sales exehi- 
si vely . I r you ha vc a l 1 ATE N T 
for wile. i!iil I on or write 

WIUUAM E, HOYT, Patent Specialist 
290 (J) Broadway, New York Citv 



- 

] 


SELL PATENTS 


£& IFY0U WISH TO BUY OR LEASE THEM- i 
^ ANY DESCRIPTION- WRITE ME. IT WILL 
\£j PROVE PROFITABLE TO BOTH OF US. 1 


1 


CHARLES A. SCOTT ** Suf^lo.^ 



INVENTING IS A SCI ENCE.- “The Art of In- 
venting, 11 a paper presented to the American In- 
stitute of Electrical Engineers 1 convention in Mil- 
waukee, by Edwin J. Pr indie, exploded in a 
measure the old theory that an inventor is bom 
to his work. Mr. Prlndle believes there are many 
persons possessed of the inventing faculty, and 
that all this faculty needs Is development. 

“There are many kinds of invention, 1 ' he said. 
‘"The poet, ihe artist, the novelist, all exercise in- 
vention in the production of their works. The 
merchant may exercise invention in devising a new 
method of selling goods. The department store 
was an invention of this class, 

'There Is an enormous amount of wealth in 
this country that is based upon patents. As an In- 
stance might be mentioned the fact that the 
United States Shoe Machinery Company is, by 
means of patents, able to control the sewing ma- 
chines upon which iio per cent of the welt shoes 
of the United States are sewed. The Bell Tele- 
phone Company and Ihe Wvstinghouse Air Brake 
Company and many other corporations of the first 
importance built l hems elves up on patents, Many 
concerns keep a corps of inventors constantly at 
work dev! sing improvements to place them ahead 
of their competitors. The large percentage of In- 
ventors in this country compared with all other 
countries shows that tile inventive faculty is one 
which can he cultivated. The encouragement of 
our patent laws has stimulated this, 

“Inventing has become so much of a science that 
if one is willing to spend sufficient time and money 
to enable a competent corps of Inventors to go 
at the matter, almost any possible Invention in- 
volving but a reasonable advantage In the art can 
be perfected,” 

* * * 

SUBMARINE CABLES.— 1 There Is in all 225.000 
miles of telegraph cable at the bottom of the sea, 
representing 5250.000,500. Each line cost about 
jl, 500 per mile to make and lay, and the average 
length of life of a cable is between &0 and 40 
years. About 15.000 messages a day are trans- 
mitted. 



PATENTS 

Pixefa] ultflBtiim bIt«o to til# proBacrnttcn. of irailaeH beforj 
the pfcMot rifle*. procuml ao<l no attorney feecaJled 

for until patent ia allowed. (£3 •iptrience.) writ* 

for ''Inventor's Li uide*” AdlreM 

FranKlin If* Hou^h 
Atlantic Buildiatfi Wisbintftofti D* C+ 



MODELS 

ESTABLISHED 1867 



CHICAGO MODEL WORKS 

175-181 E, KIOISOK SUNICIGUL.I 



\S UIK FI lit I 'AT A Ll.iFF 

i(F MllUKI. Sl'TI’l 



IT- I 



PATENTS 



SECURED 
regard to 
Invention* 



PROMPTLY and with s»«ciftl 
the Legal Protection of the 



HAND HOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

Consultation Free. Nu charge for Opinion as to the patentability and Commercial Value of Inventors 1 Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS. 

SHEPHERD <Su PARKER. Patent Lawyers 



Patents, Caveat ft. Trade Murks, Copy tights, 

MANUFACTURERS ,md Others de -irire to buy out' 
right or secure on royalty patented inventions along any 
line are invited to communicate their waniy to US for 
publication without charge, in our 

PATENTS WANTED Bulletins, 

which arc sent gratuitously to our clients from time to 
time. 



Validity R« ports. In fringe moot Contests. 

’'PtirfnfT tha parti ]Q yearn Mr. Shepherd, of Shepherd A 
Par Jeer, ha* obtained For us rt urent owny important patents. 
liVfl havv no hesitation i n heartily recommend i uu tiixu to any 
nrur having need of the service* of a thi ten L attorney . " 

IIALT.Wt.KHJ 0 A 3 B REGISTER CO* 
Mr . ParkCTOTl Nwemher I. UJIKi, rt«U gned hiE portion as an 
ustmiinur s ei thu U- S. Patent Office to enter this firm. 

Address, 210 Diets Bldg., WASHINGTON, D. £. 



a 



MR. INVENTOR” 

OUR BUSINESS IS TO 

Perfect , Tlevetop and Manufacture 

VOUft INVENTION. AtL MODERN FACILITIES 
ARE OURS, AND we AF«e AT YOUFI SERVICE, 

WE EMPLOY EXPERT MECHANICS ON 

Spedaltivst Dies* Punch LUork and Modvts 

SEN I? US YOU R OAAWING OR MODEL AND 
WE WILL SUBMIT OUfl LOWEST PRICE 

MONARCH TOOL COMPANY 

124 Opeta Place. CINCINNATI, O. 



ATENTS 



P 

V a] uahlo Foot an Patents FREE. Tellm how to 0*enni 
L - " v them At low cimt. Ibnv to mi - 1 J n Patent and What to 

Invent for Profit. Gives Mechanical MoVnjnentJi Lfe> 
Talur.blf 1 to Invi'EtoTP. Full of M cmar-MitUlu Patent Informa- 
tion. NEW BOOH FREE to alt who write. 

O'MEARA & BROCK, Patent Attys., 



9 I« F. STREET. 



WASHINGTON, O, C. 



BUSINESS OPPORTUNITY 

Mrn of Htudnestt IniercBtcd In u now field for making money 
v, ill find Sn our proposition what they are seeking. We have a 
N ew Plan in tfih M .ill Order Lino that will pleoxe tho&e &£CJiLng 
n good investment with Iji^h profitw. A Fortune for the right 
person. The F.lLxUden Co., liitiE. 4 th St., Chi lnrmti.Q. 



0 WHAT DO YOU WANT ON PAY DAY 4 

1 YOU CAN DEMAND $5 TO S8A DAY . 



A ri Tirp^of Prnetlenl liistnic-1 ion id Heine or utmir fMdmnls in finrihmsf. Brick 1 nv| n c or Flaprer 5 tic. "The* Bent Trsdea 3 n th e 
W'i>rhl, M NiLiibl' H you lo cum lli.'-v 4.igr‘h, TtlK O^Ll S4THHSI.S ISf I’ll E lTllKUl ItlX'OfiSil^KIJ IlYTHE 
IKKIX. "The proof a*allfl your iiiipiliy." Pur tree cataLogm.- adilfCM DepL P. M., New York, 

COYNE BROS. CO. SCHOOLS OF PLUMBING, BRICKLAYING AND PLASTERING 

NEW YORK; CHICAGO: CINCINNATI; ST. LOUIS: 

339-243 Tfifith Av&. 340-848 N. Ashland Ave. 107 109 W, 3 d St 4973-75 E&slon Ave, 

Uur course m your home la not u corre? pond e nee coarse. We send ^on tools ssnd material for actual practice at your own home. 



Patented Articles Wanted 

A corporation having nbundant capital :sud splendid 
organization, deli Iron patfnttil nrtiek‘s of nmrltto insiTm- 
fitt-tum Jitnl market. Our specialists know Urn best 
met hurl s of Introducing ciun mod Hies, If you have 

a patent to Mace in competent hands. w rite us to-day 
describing fully and submit samples or Illustrations. 

Address (\ E. ti., Box 1S28. New Y ork City. 



ATENTS 



PROTECT YOUR IDEAS 

Send (or iNVfiNTCHt’s Prim Hit. 

NO PATE\T, NO 



P 

?Jt F»tent Advertised FREE, 

I MILO B. STEVENS & GO., 

SSS Fourteenth ML* WASHISftTOL 0. C, 

Branches at Chicago, Cleveland, Detroit, 



Eftabllih«d 

1HL 



Going to Put It on the Market P 

Vd« liftTo the article ; we hare the brain# And the equlimicut for tnakintr it At the J# west co#t* 

We luniiukirturr and able all kind* of hpeciinl much i uery on contract. 

IET US ACT AS YOUR FACTORY 

JOHN WISH A RT MACHINE WORKS, Kufiltiee rs and M&ehlnory Atfrs,, (inc.) 63 totfSS. Canal BtTMt, Chicago- 

LONG DISTANCE 'PHONE. MAIN" «B. 



PATENTS 

j 11 a-, d 4 vi jY .I Kjj. 1 Am .1 % IV? LT A "T 1 f 



ONE MILLION DOLLARS 



GUARANTEED. PATENTS SECURED OR FEE RETURNED 
Send model or sketch for fret re port us lo patentability. Scud 
for finest publications ever issued for free distribution "HOW TO 
OBTAIN A PATENT”, with 100 MECHANICAL MOVEMENTS 
illustrated and described, and "WHAT TO INVENT", containing valuable LIST OF INVENTIONS WANTED, 

offered for cue Invention. faG.eoo for others. Patents 
advertised free in “WORLD'S PROGRESS," Copy free. 



EVANS, WILKENS Sc CO. 



New York Offices: 

133 N«»au Street. New York, N . Y. 



Main Offices: 015 F Street N. W. 
Washington, D. C. 






NGINEERING 



TAUGHT 
BY MALL. 



IhaVput 



THOUSANDS 
OF DOUAitS 
IN THE POCKETS 
OF OLR STUDENTS 

We 



(ran do tho eume 



Yon will n*, 
t^nl’shi'd tn 
On r Iript. UJaREr^ted 
k. ik. U tells ymi how 
CHii' (■!•«'•! i i vi. 1 ni ; I miir* 
bon CiinGh 1 t housst rtdH to 
r;jini ua.id, gal .trips hi .1 

helped them do it. Wo .. . ... 

f'*i‘ t\>urs»-H En Klm't rii'til Engineer- 

irii-r. Si •'■Jiiri Firm Mi 'etui m 1 hi 1 Ln -j l noe ri n ^ , 
iJi I’trio LinTninj;, Ttui J w«yfj, lVle(mirhv. 
Mi'f-lutmk'Jil r.truwittu. Dvtintau Th-h- 
ik'rn, Mutdnncu. Shiirt FltLT, Course. 

. k p o |H a K#w .1i)uir,H' pbroJLI n r bi.v will n, 
,, i i s i ■O'HSrJ, fre* of t ’liPtfs, i>‘irK out 

ll^'r rr oce l.1St*T *. m«C I- 1, . ir i.-- 4 1 -\y- , 

I I-artiuv * rit, Ir.t i.njr frv il !jictr*!fr>l Uwt. 

LLtEIfllCU Mil'll It INSTETlirC 
Den J. S, 240 A W. 2Ji H. t fcw Tid 




Engineering BF 



Ctamplete a n<l short COIflrSCB. Thoroughly equipped engineer- 

ing snupB* Shop work from ihc. beginning* Mhort 

i coarsen in Steam and Electrical En^ini'Cridu. Expense* low. 

Amoimnolilirtt U.o j ill jut . btoiUoli u*y inj tlmt L.DrtwsjooJfn™ 

ia1**in »nd flLrctrSci r-nuriK*- £^,,1 f t Hwtton i-jiht** I n *frkti lat£*MLc ' ; 

1BIGUL4ND PARK COLLEQE, BeiMotnfB, In, 




1C A L DEPARTMENT 

PO I* YTi:C 1 1 NIC! IN.STITl’T K 

rornM-Tlr 1‘^rv'ns ili.prjluffwil Jnsntutfl 

PBOltlA, ILLINOIS, 
LARGEST antf BEST WATCH SCHOOL 
IN AMERICA 

W*i1i ,;fPi Wjiicti W L-rlE r .1 i-w rlry, t!n t fa.vi.Tii; f 

C]. 'k Wi rt, Upnc* Tnitlon fcniBnabie, 
Hi it b , 3 1 1 * J luMiiij Dear school nl nuHtant&a 

riiii- 

Btnd f-T Ca t Tin’ll mf tnfnrmntion 




Small crjflt Send to-tlny 2c. stamp for partlculitrs and proof. 

CL A* SMITH, Box S* 2010, Knoxville Ave*, PEORIA. ILL* 




“How to Remember” 

to Bonder! uf Lhi t Publication* 



itu tirpno frrpntfTjiitPllp^hiellythnn 
your memory. Mv r nurse i* *Lm pie. I i . r Jt p-*; «* a lvo_ 
n- -il. - tmiiEf.-aa capacity, locisl iHWiilinf; aa 

alert, Feisty pi*m<ny (*r namci, farei. ba*in«|fi detail*. Dear l*p« will, 
cull vc ra at ion, sprmiilaiii'tr 31 v lino It let, 11 flow to Ke member,' 'i*n( frn*, 
04CKS0N 1CH00L OF MEMORY,, 709 Kimball H*JI. CHICAGO 



if THE RECEEPROCATIN' MON. f ’ 

iBj' Robert Burns and others, including Gavin 
Hamilton.) 

Oil! woesome 'oof that saw the birth, 

0 turbine thoehts in Pairsons he id, 

I weesh that I wis a IT the enrth. 

Of else the turbine men wis Ueid. 

I’m a receeprwatfrf mon; 

1 luve tne heni" the hearirt' hump. 

Or yet, the piston groan nn«l grunt 

That's rdigatqd tac a pump. 

This wliurlF^eegin* thing I hate. 

For whutriu gudr: is it tae dae? 

Tne j?:ic Liu- fearsome thing gyrate 
Gars me piur stum muck glang agley* 

I wSdna care If it had ocht 

Tat 1 need it tender fit tor's haund. 

Tint it rifiH sue u cel sin it was boeht 
I hi^mii had leU slack a glauud. 

I hate the tribe o' whm-Hgccgs, 

It's jist a pinch o' steam, then ''Seat l!" 

I T m a receeprO^iLtin" ttlOP, 

I Btann or fa' wl Jeemle Watt. 

— Marine Review. 



EUGENE DIETZGEN COMPANY 

1S1 Monroo Street* CHICAGO 
119-121 W.2&d St, t NEW YOKE 



SAN FRANCISCO 




NfW ORLEANS 



Mi.nt complete liau Cbf 

Drawing Materials and 

Surveying Instruments 

Owr Riipid Printins Blue Frint Pnper huH no ecEaal. 
Tlie CeUebralftdl Vandyke SoIut p»por for Blue and 
BlacR lino prime. Send lor sample prims. 



AIL GOODS WABBASTID 

whitb rot o*T*.uon <4 p J, ™ 4IS-i>p K rnurusB£.v iiriamr'm 



_ - m | | *! m M r AMU IIARN §5*00 A DAY. A few months etudy at nur achool untler the 

g F ft R M r LU Wl D 1 11 %J super vielon of expert plumbers will rnahle jqu to ej*rn this eftlarj Wu liuv* a 
epadnl department to secure positlone tor students alter graduating. Write to-riay for FREE CATALOGUE. 

ST* LOUIS TRADE SCHOOL, 3973 Olive Street, ST* LOUIS, MO* 




I TEACH SIGN PAINTING 

SHOW r.UL FI WHITING nr 1.1 .-ItKUlKfJ by m«L| Jin.l 
cimrru.li - -ifi'e-'- I’Htlf Hi' I- 1 *1 • -i ■ flntrr row! ed . Ms 
in Mishin Ml lM Mil l’1| U.Lif'I UvilLl'l I ■ rj-11'l Li .1 L. |iOrMHlH.t 
anil IImiji ■ m it II i . I i'F If-ritn- VS ri[« f ■ ■ r I :l ryi- ■ / . I . l I i i ■ 

ClUfj J, STPOiNO, IVc^Liteflt 

DETROIT SCHOOL OF LETTERING 

DEPT. PM. DETROIT. MICH. 

J ' i ikluM and LarnciHt Selu« I nf a"'. Km. I 

LtftRN WATCH MAKING 

Refined, profitable labor. Competent men always in demand. 
We leach it tbornnphly as many months m il lonnMj ttmk 
yewrs. Dres awuj with ted fHis apprentices ln|:n .VIiiopj esirned 
while study lug. PE^itlone secured. Lasy terms. Send for Catalog. 

St. Louis W&tcbmaKio? School, St. LouU, Mo. 




LEARN RIGHT WHILE YOU'RE AT IX 




^ ^!, |] ■rrl.-i.iTijVli ii.i|Uf‘-jn In l.iLr S* fi- 

l-'SH. JL'.m Hanoa SI uiiiruu-p J! i.f.in i-: s.£. Kj«i*l 1-r.an - p! 111 ■r 1 I 
dap T,nj 1# nvmWtj ib+int*- > ri fopli*? |J- i k# 

■ftarvir'-i SSl ii 'pnfi i |lifi br corr«i-Hr»fli«nriL Hal*n>k ■‘•id- l*£h 

■ 111 1 iMIfi Digiliinuj IP. .11 lip iifl ■ rr^ In U I I gWJ-f |UliD| Vl! IN V_iuf J 

iln^l Hiialx uli.iji,, £nU4 Cnf rih.bl*r. 

CHICAGO NAUTICAL SCHOOL 

10th iVn r 

lfi-.ll Tlpiflnlf Ti'nplc i- - Chf«**< ill, 

IT". J. IVtLSGX, Principal 
Late IT. S, A T .J 




COUNTRY HOME LIGHTING 



MhiIt' etiectivp, tu&y smd f>U to m I'vr v*mt chea^ur 
then kerawinw. iiaiuir electric lights by using v. v 

BRILLIANT 

OK 

Head Light Gasoline Lamps 

I’ht'T can bt> us£<liiti> where by anyone for 
any pu rww!. hunim*^ et ho lino use, In or eat 
donr. Over 100,000 In. daily uau duiinL! l lm 
3 est K yea rs. »cry lamb p 1 1 amp teed - Wrile 
for f, Mr catalog. It telln all a boat them and 
our Cr&polinu By*tome. 

BRILLIANT OAS LA HP CO, 

42 State St, Chicago, 111. 



— . Write IW AELT free lh>.kirt — 



“HOW TO BE A 
WATCHMAKER" 

Stone's Sc heel of Witch makl a [ 

$03 G lobe Building, 

ST- PAUL, - MINN. 



BE A 

WATCHMAKER. 



$5,00 a month to one bright man in each 
good-sized shop. Poes not interfere with 
regular wori' in the least. Address “ Op- 
portunity i” Room 510—160 Washington St,, 
Chicago, 



CTI TflY High Grade 

^ I * ^ ^ Instruction, by 

LAW Correspondence 

” Fourteenth Year, 

Prepare! for the bar of liny H-latO. Improved 

method of inytfurGi'n, n'Oinbinu'iff the Text- Boole, 

Ln.'ct >i to nml I'iifp tkjoh mothorh. Ajiprou'ij by 
the he noli and I > ■ T, Thi*eo Conti™-*: CpKW'. 

PohI-G rfld tiatv and BoSlnPEF Law. Filiform rate 
Of tu ii i<u]. Write today for Gutalngue* 

Chicago Correspondence School ol Law, 

Rrppvr Block, CMc^ga. 

ELECTRICITY 

BIfin Electrical Schbbl in ttifi Oliiint 
HfMl liOHt Mctiml in the world ttuebina 
E LfiCT n I Cl T V eicl usi vp| V „ 

Theoretical nnd practical course complete 

IN ONE YEAH 

Students actually construct Dynamos. Etc, 
Graduatei bold good poaltioni. J-ourtcirntk 
year opftnfl Kept », Send to r (fftfc Catalog to 

•Um ElttMttl School, 211 Q SL ri. W. t Wot hington, D. C. 







BUILD YOUR OWN BOAT 

BV THE BROOKS SYSTEM 

1 Cf.tlHG imvfiefi- moot of them with no tool expo- 
rk-Live Hiiatever— stK-kinii recreation rueI u^efciau— 
built by ttie Brooke Syrteoi last yvnr. Over 

Hit y |FfT cent oi the^ti bavo bum sero-niL 

itours. Many liav« efitablish^ti tbcTuaelTea in the boat 
budding btisineoH* 

If >{]u esn ilrlvo n nail and cut out a piece of matc- 
rlEtL from a lull stacd pattern— you can build a Canoe- 
Kowlnmt -SuUbuHt— l.Runcli— Or Yacht — in 
your leieure time- at liome, 

'i'be UriHTkrt t^yetem E.‘EjDHif)ts of vxm t elzed 
printed paper lmllertiH of every part tbo boat — 
u i tl l ili-l h i led iliKlrlirtlanKGUd working illna- 
trjtiJmiK showing eiich ktepnf JLie work — an Itemized 
hill of material and bow U> eecure St, 

All you need Is the pattern a cost! tiff from r-.EWnp 
and materlmlia from ^.OO up. Only commoD bouse- 
kinltl toolsi ri L i |Ulred. 

We rtl^iF fqrniuh complete braan in the l-i cnX-k'dnwa 
form— ready to put toffether. 

H ah s fact Eon guaranteed, or money rofundfsd. 

OUR BIG FREE CATALOO 

tells bow you can build atl ntyle^ of boata — all siifie!). 

BROOKS BOAT MFG.CO. 

(OrtKiDutora OS tTw Pattern Bplan <.f IJch.t Ruildinjt.l 

> ^70? Ship Street BAY CITY, .MlCH. T U, S. A. 




Teach The Boys to Use Their Hands 

Every hoy ou^ht to have a little carpenter shop 
of h I h own. He can earn money d-dna? carpenter 
work for Ills family and friends and have lota o( 
fun besides. 

Our YEiuth'H Manual Train Irk Bench in u, whole 
rarpent^-i- shop In Itself for a bright boy. It t» 
unft£l tn the bust manual training schools In the 
Country- 

Bench IWi ft. long, 32 lochrfl hlk r h, lOlnr hi lUEed with 

e IS'inch ulned up iijswh. top J \ IdoMpi thick, with 7' inch well 
for toi>l*. iltted with two rices, Bnck hLiard sml tonl rack am 
shown in Lllu*Lr4itEoci, Frame, tluid bp top, tIcch wild tool 
rack all iuheJef of hitnl maple. 

Our catalog gives rmriptetc Information in re^ 
ffard tn this and other manual training benches, 
and ft nhowii a number of styles especially de- 
signed for manual training school use. Write for 

a cn py , 

GRAND RAPIDS HAND SCREW CO. 

146 5. Ionia Street 

GRAND RAPIDS, - MICH* 





KEUFFEL & ESSER COMPANY 

OF NEW YORK 

1 1 1 liast Had is on Street Chicago 

DRAWING n ATERIAI 5 
SURVEYING INSTRUMENTS 

Write for particulars about our new flechanics 
Steel Tape Rule. 





p» ^ Jj 

1 ' ^ - L_ )B 
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S $ $ IN COMMERCIAL ART 

SUMMER SPARE HOURS 

]o *t. tf J ,fl3 tiftYft mbii AYiiriivc ftljiliiy. 3 CAN TEACH 
YOU PftAWim. 1 , 1 have K^ti iuerss.ful mftfll m bn 
ftrlint ildiI PiftYi} irnitiEMl ft ftmiLErcr cf j]lurtrft'ki.ri wh^-i^ 
jjamte di'A H'nll km -IV El t-inlijr 

A PULL VWK g AIIT INSTHCrTION FOR. f 3 fl. 

Mj.- i]|nnlrfttdd fcM»k “A Neh- Put>r Ui Bucc&m" fWM full 

Itlfi.il'tJtalKPM. ipI u.y ri'iirj-i^ 

GRANT HAMILTON »TUI>U> 




DIES and DIEMAKING 

A shop book by a shop man and in tended for shop work 

100 Papes. 100 Illustrations 
100 Cents. Send For It. 

J. L. LUCAS - Bridgeport, Ct. 





il iX 4 i i -3 c. r j.iiirnii rt h W H JIlK i. Jli 








“ A Convenient Draughting LnatTument 

Under the above heading it* Scientifi-c American. tjjLre Mjly 5th, ‘o6l 
Sayl ; " The convenience of 

The Ready Draughting Instrument 

fur wort fiWLiTF from the regular drawing table will apparent to all dmfinmen., 
il dovj? awuy with the inconvenience of carrying mound a lot of butty instru- 
menEa." L'IibqI lolled, til high, siutborlty »aya much more, but ifyou would know 
the full merit Of this wonderful instrument, ramtl uarmlj-^l.M nnr| Il will reach 
you j>v reium mall, prep aid. Your money hack If you are at ail dl;«nlliOecL 

READY «Ain[rFACr , nttrt& Co,, «0i LIVINGSTON HLPO, , ROCHESTER. N. Y, 



How tn Hake a DvA&ino 
iluW Id Muift a TV I e-fiLcne 
ILiwln Miikean Elmtic Ifirtar 
How to Hit lie a SLnr^^ ftaettry 
Huw EoNI.Ykaa WiEtiMhurit KSceti-Lc M;icliino 
itciw to Hak a a H*nneU} M^Iiloo 
It.iiv to Hike a Medical Induction Cot] 

H'iw ru Hak'i a. IVrL^l Accu NLaE.bC-L-F 

Hibwt.i Mak«A Plufiffv Biitury 
Huw L'j M«k» a Visit uii-tr’r 
Hi*w La Jfl.ilcn jl fSniYfctadinrtw 
How to Kilrt a Hand Dp«no 
how to Hake kl TaUrmii Mishina 
11- IW !□ H ifcn- a 1 Hill ?. Dyiiiuii j- or SSuluJ 
how to Make ft T^y Motor 
How to M '.ke an Electric Bril 
HdwIo M.iltd a TfLc^rfijilj IiutTd merit 
flow tu Winil A r iti n.1 uroa 
Uow to Wind Fi«]>hH4£n-rt> 
linn In Alike an Ammeter 
Hnw tft Sfnkft ft IhenucuUl 
Mutdr Rotation 

lb»w to Hftfca ftti ElfleLtte BoMfrrin? l™n 
Huvr to Make n Small Etrtrit 11 c*ter 
Haw to Make an Electric Furnaea 

Bu flier Publishing Co. Dep't 3, Lynn, Mass. 



RHEUMATISM 

In any form and cold perp.pl ring feet positively cured within 90 day* 
by our newly paiviuetE Magnetic Place or money promptly refunded. 
Mailed any where tUWL Write for a dfscrlntlve booklet. Agent* 
wjLnUid. 'MAGNETIC RHEUMATISM CURB C0„ Sherbrooke, 

tJiLvbee:, Ctuiiulii. 



Neve. Fails Sure Po p 
BLACK-HEAD REMOVER 

Th I* 1 it tin derlea I* a moat woudgrf u I thing for persona who** f am 
1* full of blBckhnadH. 8l(Opte«Eid eie? tn operate and the on I y pure 
OUrti. By placing directly over the black" Wad, then withdrawn 
brt d an the black- bund awif, NOVerfsLll. TbW* them Cut around 
the nOH ahd all parts of the face-. Sent p<Mtpntd for tw«nty-nv« 
coata. Other uaefuJ articlM. Catalogne and hi ait rated circular* 
fro*. Agents wanted. Address 

H. BUHCiC m. CQ„ - Central l«ak Bull ding, - CHICAGO, ILL. 
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POPULAR MECHANICS* journal fidldiag, Chicago 



Send your Magazine one year* coantuencfag with the month of 



NAME — — 
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CITY — STATE 



md notify party nuned Above that the auhocription hu been paid for* sod It neat with the eomplf- 



0 GREAT BOOKS 

U YOU SHOULD HAVE 



Write today 



Power Plants 



BY N„ H. SCHNEIDER 

& judical b&ck on O loct H ca I pen* 1 ©! 1 JilfcnH. teirSfig About 
correct fnethtufa oi vviiirij^L direct And ittWnating current rlyn.i- 
rnoi, rn^tcra an>1 motor its rh; rs a uso i>f c Sue trie aJ measuring 
inltrumfl" !s — %v p i It-p-Ji tor practrcaJ yae. 
age pages, iQ$, Illustration . larno, 

l t'lolli ,,§1.00 Lumber,. .... flnL&O 



Electrical instruments and Tasting 



A good boot by tbs wma author, coving thi* subject thor- 
oughly. it containfl a compile chapter on testing with the 
woftmolor, No one who uses electrical instruments can do 
without it. 

210 piges, over loo illuitretiion*. 

Price- e 1-00 Limp Lea ther #2,00 



How to Run Engines and Boilers 



BY E * Pi WATSON 

A pnctlCAE boon with pTBCtiCsi Inttructio-m for young anginuifi 
Orvd Sttftirft uemra. Hue chapter* -on dluAfiirtg boilers, removing 
lealfl, boiler iittinga, throttle enginea slide va'ies, g-ov-ernera, 
uccentrica, etc, 

pages, i Hut ‘rated* 

Price ...,,. BhOO 



SPON & CHAMBERLAIN 



DEPT. P* M. 123 LIBERTY ST. NEW YORK 



THE VANITV OF WEALTH. 



Wh u i rf t a a licit aw some fulka are, and can't put 
on much style; 

Mu sayfl im _s Im-urm? dun'l ^ fur when things coFt 
such .l pile* 

Our Itriiise l.s little and the street we live in ain't 
so grand* 

And ma cooks what we have to eat and buys 
i It i j ig s sc yon. cl h an <3 . 

Hut still I don’t see why It is that she should be 
so sad; 

We’ve got three dog?, and thctl’n two more than 
Frank Gill ever had. 



Tod Brewster's just as old as me, and hts pa owns 
■a mine 

And has a private car and gee, hut where they live 
it's flnuE 

Ma says that they're as rich a? sin, their house is 
built of stone. 

And Ted has ninety dollars in the bank that's nil 
HIh own! 

But still 1 don't see where they get so much the 
start of ns; 

We've got three dogs, and Ted he ain’t got none, 
poor little euss r 



Sometimes, along loTds night when pa. cornea home 
and plays with Jip 

And Tlge and l.d# old Nero, ma she kind of curls 



her lip. 

And Stays she's glad he feeds like play, and wishes 



that she'd die. 

And when 1 hear her talk that way it nearly makes 
me cry; 

The Brewsters tliey got rich In mines, the Gills Jo 
corn and hogs. 

But still they needn't feel so proud — we beat them 
all on dogs. ^E. Kiser, 
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THE 1906 



POPULAR MECHANICS 



SHOP NOTES 



This is Vol. II in our Shop 
Notes Series 



228 Pages— 667 Articles— Over 
500 Illustrations 



A Gold Mine of Information— -Tell* Easy 
Ways to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1905 



^Indexed So You Can Find It' 1 



Vol, II Contains Entirely New Matter 



Price 50 cents. Postpaid 



% 



Wjt A A 71 WISP fttttrrtl ^raster opportimstnH *r* pr« 

Ur P JVIV. lintid in farm&4 Outwl pr-- 
duet* tbul kujt e*li « fistd. The Koetliif J«unug CONCRETE iJ th* 
twofbilad utbontT, #1,40 * yfir, 10*. p*r eogry. 

CONCRETE PUBLISHING COMPANY 

40 Ham* lull Dvtrolt, Mich. 

Pleat# mention Popular Mtehinics 



Shop Notes for 1905 

Vol. 1. 



200 Pages-385 Must’s. 



Contains Nothing Found 
In the 1906 Edition 



Price 50 cents. Postpaid 



These two books are invaluable to 
any one interested in mechanic*. 
Will iavc you time and money 
every day. 



For Sale by All Newsdealeis 

or address the publishers, 



Popular Mechanics 



JOURNAL BUILDING 
CHICAGO 



v*h«h writing to id vert! ter*. 





— U LEARN TO MAKE PROM $3,000 to $10,000 YEARLY I 1‘ \ 11 

: , TIT THIS H I ^ 

Jb/ M REAL ESTATE BUSINESS | T / ' 

j 1 ,' I iVo will tGjK' ti foil the l»r:il fcrtlate, Oeitr rj* I llrukiTuice anil Ensure f >j 

..^Esfi aiic« liuMiiew* by mull. This l«y&ur opportunity to eutx’eeil with out vHpital. H I M PI 

J ..k-ffl] 9 B|l Ly mil* nyfctom you can 1c > i n the husiofsji tind tunko lit u £om uasekn Rfl I jT™ ^ tl 

;ilM| WJI wMlj>mt Interfering wlil( j * or presort ocvuiuillori. All grudmUeM appointed flZT\ I A f ^'r ^ f 

WvUuiffvr Hl^^Ka JrN 1 . r i ■ i r s/K i v e g id tedding In terDEitionfli brokerage coni pniites who will fur- Lwt II *// fy ( T "vfr 

r i, jt \ jfij |i 1 1 1 1 1 1 iji - b . ■ 1 1 - ilc'v s*hI itilo real estate and lnvoHtmente r uo-operalr* with ntnl help you 

■■ 1 ■ i— to niftfee a fringe RtcwidF income,. Ourvo-opet-jitlVH method* insure lar^rand * ■■" " f 1 — 

steadier profit.* than ever before. il nil course sm Cc .ym ere ltd L#w given free to every rent eetute student. livery hugioe^ man 
should Lars th j$ course. Ou r yiitlE Ili >c IK is valuable un** ■ -'to resting and tells how yo u can * utteeti. Address nearest office, 

H, W, CROSS, President The Cross Co, * i 192 Reaper BIocK t CHICAGO 



A safe investment 
and a business o! 
your own. 

With a sure return of more 
than 100$ yearly without specu- 
lation or risk. 

The Amusement Arcade is a 
permanent and growing institu- 
tion and can be established in any 
town of ten thousand or over, by 
any one who can control one 
thousand dollars or more. 

We show you how to conduct this busi- 
ness to insure the largest return with the 
minimum of investment and effort. 

Our literature on this subject will be of 
interest if you come within the require- 
ments. Ask for Book No. 88. 

MILLS NOVELTY COMPANY, 

Chicago, Illinois, U, S, A. 




THE SWEETEST, 
CLEANEST SMOKE 

f* tc bo liad by using a finely blended Tobacco in a 




The season ta here to 

MAKE MONEY 

Get started early. 

$40 to $75 

A WEEK 

Cun be made with one oi 
these 

Steam Peanut Roasters 
and Corn Poppers 

5* DUNBAR fit COi 



6 SJ- 6 A 9 Fulton St. 

Catalog F*w. CHICAGO* 



Start a 



Factory 



Th*r«y i* cn.«y w.ik nisd V,i|j profit* in THE* Cartel for fame ens In 
PTfOrT 1w»u, Tlia priCO e f H rit'w ici , rr. I r, Jss>., rU uncM UnV jlort is 

Q$*ou to ifi&.oa. 

Yiitl ifciiTi sitvsr n Ifln*" Of tills riio f,,r 2(J Cyrils, A ID OI 31 6 Ilf* 
llLiniukt vill -fniTv ju t tilt.- itnitiunae yiriiAt*, 

Tim CIptU® *! galop ini,. (hi* Iii.l* I np.M is Iril u trtflr a* 7014 
liniu 1 10 DiMhinoTy nr tun]* to buy. Tin- m/cessai-y Ui em ir*l k inar 
lt« tibUiEiH-l nt any .Iruii Mure and Jrm. vail < 5 w t|i.; Wart j ijfhl at 
liimij in your own klltTiro. 

haw 1 'ijr Ti'jK>wnH proccf^i f..»r year*, hundicM* *;£ 

them, fur (l.LXA to mm, anil they arc wi-nli <hi tiiuiivy, 

pStteeifti it r let' now Su 

(flir ^ shfnrt li m j chlyj IE yon will nMum this adrcrLiMinaat with 
j-our order. 

w r e toil TOO, fttkE OF CHARGE, hp>w to Embosa, Ciind, 
Foil, Cold U*r, i’-roj-t, Chip and umke Jcr.it*tiati Stain cJ Giui. 
How to Ti«iflfuj- Photo* Lm GIuk, Bow to Bo™ Holfl 4 in Glaaa and 
Cut Skylight*- Ah the atiav* and mar* for tho *m*lt van of £0 
CENTS. Honey but if you are not ploued. 

Dept. 1. G»Xi. FATXERSON & CO., ClilcAfo. ill* 



mtien PaDuiar Mtehifilc* when writing to idveKlierii 



■ IUJ II M 




ueisna mamonus 

TilE LlTEtlf tiCtUITJFIC HIStuT t BY 
Bright. afifirltllng. beautiful, For brill Limey 

they ewjmil tin genuine. Ktub rl 1 n k nil l«H sin ■ 1 

puzzle wijwrT*. Oil!' t wentieth tin- expense, 
fifnt r r- i with jirn’i h-ge of u tilth in lit inn. 
For nil rt loti Urm, rttb. F address 

THE R. GHtfiO MHh k I MPT, CO* 

Elrjil II, ’JUI A 1 . Ijiu llurra Mn'rl. * 111* 



What Is Daus 1 Tip-Top ? 




TO I* KO'V ■: Ihat 1 'bus* "Tip r ■ i " la 
IbctiCAl and SUiipIgaL dQVlce i -r mak- 
ing 1 O© <ui4i'i* from pen-written 
dud ~,ti cnjif*-* from typewritten nrl- 
final, ftp nill 4 b In Complete dupli- 
cator, capsize, wlthont riejtuhU 
on ten 1 10> cfayH' trials 

1 /¥ri • $ 7 * iO l ?$$ trade rf> r- 

I dtst QurJ of 33*11 c 'r t or Ip 

Tin: I EU\ B. K. I> ATS DUPLICATOR CO, 
Dam HtiiJtllij f, 1 1 1 JoLii st„ Neft- Vork CItf 



NEW BOOKS 

I'll Y SITS, py Churl*-* III burg Minin nml George JlEinsmm 

TivL<s. 1 IIunU... i pp. « 1 1 st 1 1 a Price, $1.-S. Svolt. Fore** 

nmn unsl Company. Chicago. A new met hoi I ul 1 i caviling 
physics w b ic|i ulitis In tli'.t jir.iiiHe the pupil'* Interest in 
familiar thing* mid Hum a Id him In drawing tile correct 
Kmrln^hPiJH fri.Mii wluit lie ! i ci s. uhseived. Many of the lElusc- 
tratinii* nre finm tn*i lih l iihidogruplia, 

CLASS WHlTlXrj, FMlntSSlNH AND FAS( I A WbKK, 
Edited by Paul A', llnslm b. Hlnst,, ill© |iji. t Hotli, 1‘rSce. 
50 relit m, I in v 3-d McKay, Philadelphia. Inutrin-ui iu let- 

tering, giving siieellnens. Hleiicll rutting, Lthmilimlcii sign?;, 
imitation mosaic signs* etc. Treats l be subject wbelsetf 
n ii 1 9 el o nr 3 y . 

PRACTICAL PAINTERS’ WORK* Edited by Paul N\ 
Hutduck. I tin -1 .. lb'i pp.J ebitti. _ Price, Si .i ■< L DatM 
MrKiiy. Pli lira dr Lplilu. A n ■ tik [ire lie naive treatise il-t^erlliJhf 
tlir use of IihiI^ n ni] mat oriels, explaining paint mixing , 
painting of various materials, such ns Smn, wood. plus ter, 
etc,, also estimating' me! meunurldg |m inters' wort, 

QUFSTICXS A NP ANKWEItN hr Si bird Code of 

Train Hull's for Single and Double Truck. l!y ij_ E. CullLm 
WCPtjdr Poe kri sisieL Hi dir. founh edlllmi; price. $L'»k |j 

Train Dispatchers' Bullet In* Toledo, ultlCh A valuable i 

refcretiee lmofc tor (rulti iqen; uisi i for Use Lei |-rr]K.ir i iiu 
fur examinations. Cimtaina iHugruum ef bund, lnni|j uml 
trniu stunnls, i- lr. 

TILE SKiNIST’S MOHEHN BOOK tlK ALP L Li BETS. 
I’nlJeeleiJ nml ^ngruVed by l", I'chiltmt 1e. Lnl'ge, ril'ilnltg 
(M'tnvot *o8»pp. : Bmi desieuH, Price, $!.rio, Frederick .1. 

J Iraki' A Co., t.'ljle:Lgo„ lines pin In it ml orTiiltneuiiLl, :m- 
cieni li tii! uiediieval nlitiinbeis. fniiu f]o- elglnh lo rlie 
Twonllotli f’eniury, with mtinerulfl. Inelndlnc 'Sei'inun, I'Hil 
English. SuKiiit, Jlnllc, lvrs| unlive, 1 1 reek, lie tire w% Court | 

Hand. Kngriisslng, Tuscan, EtJlutmL Hotlile, enc 

SHAFT HOVEkNiHts By W. Tr Iriks, M, E. and C. 

1 LOUS II IU, lllusl : 1 1 m| pp, : piM'ket size. Price. u>i rents* 

LL V'yji Nostra ml Co,, New \i-rk. Trent H of Shaft gov- 

ormji'H in theory it ml pnietlee, civing n grem den] ef tulii- 
ahle in fornui t lull, togotber wltLi uumoidenl ei-ntuples land 
tables. 

Till: SEVEN FOLLIES th.F St lENt E. Ry Jolm I'hln. 

HUifiC; -dtr pv-: oletli. Prior-, Jc Van NuAtmid 

(’i»„ Now "s *K-li, A pejiulu r in conn L of the most fimmiLs 
ho lent USe irn|'"Ssllfi lilies, luiniely: Si [U It ring (lie i-in']o F the 

duplication uf the eiiln-. the irisei-thm of uu angle, per- 
l i^t i ml m..>tioi’i 1 the ti’iiiiHiunlul J<m of Htetitja, i lie flxn t L m 
of meri'iiry rind the Linlvi-rsnl rm'dii'lrn- mu I the elixir nf 
life. Also gives :i nu in lief nf Interesting purudoArs. 

1 1 111 s 1 1 uls a 1 1 1 1 n i eU'ti 1 Is . 

"IJTi I CL NTCltY MACItlNE SItrH T PKACTICE. Jly I.. 
EjHnft Itmiikei, Large Igcuu.; i-loth: r! i t pp.; -tr hi illimt. 

I*r lee. Ereiierli-k J [irnko it i n,. Clife-agn. Tills 

tjook Is Intended for the firaeMenl hist met inn i*f nLarhlidstri, 
engineers and o liters Win- me In tore-' list in tin- use un-1 
operation of the nutHdnei'f nml nmetilue t^nls in a nindern 
ntaHiine slinri. The llvst pait Is devoted iri prucilejil ex- 
fimplus fuveived In the snbji'ii ami ulsfi dismisses Ihc 
properties of su-atn. the indicatin', horsepower Jitnl elec- 
iririlv. The ''icier parr treats i>f a grejii number of 
uiiLchhies and devices, Ais.i coriiatji.^ -iii^ii lilnks. luedh-al 
nil I Ins Mi ic I Jetts hemI uvrt o0 trildeS. 

MEEHAN UAL iHtAET. li.v .1, «. Klnenly. must.- 

154 p[i. t In plates t oleth. Price. Sll.i'o, Si hue it (’liam- 
Iw-rbllll. New YuCk. A praclLcttl lisirulhnnk fur engineers 
tinrl drnftsmen lno j renter! In i lie designing, eons! rm r t Son 
Mild W'-rkEiiLT of nil klsnls nf ^itioollillllr'iil ilraft uppn riidl-f 
fur tmwer pluilfs. Con rains orlgErui] tables. I 

ALritlliJL. A HEPliEt IATIM! PArTUlt nF EFFi- | 
t'lllNcS' , Ls I lie title nf mic of the most nrar-Ht'iil, ri>luliliHi- 
sori'S' JipliCaN I" a *^1l i ii 1 v i ,j W .if Hie hipanr ipmstJoll WE- 

ha vi ■ I'vn read. I i i- hv Dr. ilm A. Long, surgisiri I", s. 

Nnvy, mol Is wrllicp from u professlimul sin in] | stint p^ie- 
iliiHy fur nrtia.v mid navy renders, It Is n stirring appeal 
f.jr greater oUUdeney > ^ |J *‘ blgbcr -i4Jinhiri!s. 
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of 
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Season 



H huh unil While 
or 

Blue and White 



Soft ITuruble Louisene Silk 
Extra l.erigt}i 
i’OL'R- IN -HANDS 

45 C Postpaid 

HD firrJtji lh^ t'ltirftfjn Market tv 
LOUP i>orff-. 

This Is just one of our NOBLY 
IT LMS IN MEN’S WEAL, fis u look 
id iiur large Cntali'iuue So. 'dlM will 
show (free). We supply the Newest 
nml 13est Article* for Men ut LoweM 
Prices imd tiuaruntee Satis fuel loo. 




5th Ave* and Adams St*, Chicago, IN. 




Amusement Out fitters 

And Manufacturers 



OF 



TWENTIETH CENTURY MERRY- CO-ROUHDS 
STEAM RIDING GALLERIES 
MINIATURE RAILWAYS 
RAME DAZZLE PARK SWINGS 
STRIKING MACHINES, ETC. 



Jim t! rent r st favorite on the market. WHh tills machine 
[hero ore no stakes m drive or gu> UneB to bother villi, 
WiilgtiP m^o o ]1 m, K'^k» lake* ieiH fipiii'c anti nears mure people 
util n f w ■dil rtyfc ruacltltjo gr-iri Dr oil any floor or navtu 

ULciit. without injury to cither, ami can he eet up or tiiken 
d'jw u lu 1 l:.mh i | i i io ikuiiEiuy utlier uiucWuc, 

HER SCHELL -SPILLMAN CO., 

Caiidogue P. North Toaawaada, N. Y* 



Please mention Popular Mftcharllc-S when writing to advertisers, 






1IAIR-URVING CtJMB, — The nhore sketch rcp- 
resents a useful toilet article recently patented by 
U T L. Berber through Popular Merhauics Patent 
Bureau, It consists of a light metal frame adapted 
to be attached to the bark of an ordinary hair comb. 
In one end of the frame is partially enclosed a rub- 
ber bulb which, upon being squeezed, forces n 1 r 




along the hack of the mini), and down the torch, 
thus serving to quickly dry the hair after a shampoo, 
The frame is made from a simple piece of metal 
stamped in the form required* and can be detached 
from the comb when not In use. The bulb has an 
Inlet valve In Its outer end a ltd an exit opening in 
Its neck which leads to the passageway along the 
back of the comb. 



SHOCK THE EGG-PECKING HEN —We have 

given several descriptions of electrical devices 
for the correction of gar- 
bfi-ge-eatlng cats and 
dogs, but here is one for 
some of the smaller 
“fry 1 *- — In other words, 
the hen that likes her 
own eggs to eat. 

A metal receptacle 
holds an egg invitingly 
and a connection is ar- 
ranged for passing a cur- 
rent through the egg re- 
ceptacle and the tins Ex- 
piate on which the hen 
must Stand in order to reach the egg. The shock 
should not he strong enough tu hurt the hen— 
merely give her an unusual sensation. The de- 
vice is patented, 

-+— *— # 

NEW TELEPHONE STA- 
TION RECORD*— The very 
latest in automatic pay sta- 
tions Is a device which re- 
cords the tolls paid by units 
of 5 cents. Where a three - 
slot Instrument is used only 
one of the coins tun pass 
through at one time; and a 
winding paper tape moves up one figure for each 
nickel or its equivalent. Hence a dime rings the 
signal bell twice and advances the tape two counts; 
a quarter rings five times and moves the tape five 
counts. At the end of the month the portion of 
the tape which h#s been used is cut off and taken 
to the office with the cash contents. 

AUTOMATIC AIR 
BRAKE* — Consists of four 
parts; automatic compressor, 
operating valve, storage tank 
and cylinder. When the de- 
sired pressure in the tank j.s 
reached, the air in this cyl 
Jnder overcomes the adjusted 
spring resistant e and auto- 
matically brings the pulley 
out of engagement from fly- 
wheel. When the air is used 
for braking or other purposes the spring overcomes 
this cylinder pressure and instantly brings the pul- 
ley into engagement again. 



Davy’s Automatic 
Safety Fira Escape 

B EST, Safest and 
cheapest LIFE 
SAVER ever pro- 
duced. 

Equally suitable for In- 
valid or Acrobat. * * 

Simple to operate. * 

Can be used on resi- 
dences, sky-scrapers and 
in fact all kinds of build- 
ings. 

If you have any doubts 
we will convince you by 
demonstrating, at your 
request. 

BESPONSntLE REPRESENTATIVES 
WANTED IN ALL, CITIES* 

WRITE AT ONTE and secure a good 
buBlntftg, 



The Automatic Fire Escape Co. 

MOHAWK* N*. Y. 




ELECTRIC MEAT CHOPPER. —Driven by a 34- 

lip* electric motor with 
current through a flexible 
line which attaches to a 
wall socket. The cutter 
fan he used hi a tn part of 
the room and put away 
when not In use* The cut- 
ter will chop $ Iha* of 
meat per minute* The knives are easily removed for 
cleaning, 

■ •-*+— 

OPPORTUNITY FOR IN V Eft TORS. — One of 

the most promising Helds for inventors today is lit 
tin- perfection of a suit able burner which will use 
crude pet rale mu* The advancing price <>f gaso- 
line. and the low coat of crude oil combine tit pro- 
duce II very large and urgent demand. The burner 
should be so constructed aw to use sufficient nlr to 
injure perfect combustion and prevent all smell or 
smoke. The purposes to which the invention can 
and would he applied are very large, magi Eg Ml tin* 
way from light and cooking ranges to furnaces fur 
hoarlEig house* and largo buildings. Tin* Ideal method 
will tttore the oil In a tank outside the building, from 
which It will hr drawn in a small pipe. The ex- 
treme ease with which such a fuel can be controlled 
makes it very desirable* For Instance, on a cold 
i lay when hot lire Is wanted for heating, all tlutlL 
would be necessary Is a slight Urn of the valve mn- 
(rolling the supply’ of oil; while on >i warm day fi is 
n* easily cut down to a very small How and eon so- 
rincu: small beat* There certainly will be some large 
fortunes made from (his idea before long. The ship- 
ment In tank ears of crude oil ]?; jqf, easy Thai the 
burners will find ready tale, hundreds of tulles from 
the oil Helds. 









